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Siclih\cs Secrtry a Buea of Stnars

Functions and Activities

The functions of the National Bureau of S'tandlardis are, set forth in the. Act, of Congress,

March 3, 1901, as amnended by Congress in JPublic. Law 619, 1950. These include the develop-

ment and manintenlance of t-he niational standard, of measurement and the provis'ion of mleanls

and xn ethods for minug mneasu remexits conisistebt withi these, staindards; the- deinnati on of

Jply-sicall conistanlts and proper1ties of ma11teriails; the developmetL of ilietliods and instru menlts

for testing Jn11t1eritdsF, devices, and struLcturc%; advisory services to Goveri-nment Agencies on

scetfcand ttucimical prohlcis; invention and dlevelopment, of devices to serve special needs

of the Govenmnt.i; and thie development of suindarl practices, codes, and specifications.

The work includes baisic and aipplied evseto en, klex-om"11 (-syflnflt, llinstflrlflt'it tionl.

testing, evaluatioxi, calibrationl Serics, mild Var'imis ('ongultation and1( informnat ion servictes.

A major portion of the Bureau's work is pelrforimedl for Al COvei rmueint Agencies, ptrticiilarly

the Iepartrrn'iiL of Defenise and the Atomuiic ltf(2(y Comm-ission. 'Jim scope of acttivities is

suggested by the listing of divisions and sections oil the inside of the back cover.

Publicationls
The results of the(- Bureau's w~ork tithe th. forin of eitiiet' actual tvjnipnuunt 1an1l devices or

pnbhishii' halters ; these jIapots appeal, eit her Inithe Buremfi 's own series of publications or in the

journ-lals of 1 tiofessioiial min scientificsceis The ]lucaii itself ptublishies three monthly

periodicals, available. fronm the Governent ]'iitiirtc Ofhice: TIhte Journal of Research, winchl

lprTe~en s conp.!' iplet ;t-Ur VIi' ,nr ing t'el uicla1 iin'estilallons; the FJ>J wicild N ewS Blulletini, wie c

JpreSeIts SUlyilfltry al~l pieliiiiilly reports on work inl prowe;ss' and Basic Radio Propagation

PreO mtjons, winch provides, danta for ileteriiii agrv the best. frequn If-les to us(, for radio comuun-

Cation:; throughou t the 'world. There-1 a11C also fiVc Series of tionperiodictil publieations: The

Applied lvidaieruaties Sereis, ( HrcnlaRs, 11 anilbooks, Building Mviaterials and St-ructures Reports,

and lvii se 11 aneous Publi cations.

Intformation) on Iiir il iean's, puilica t'itu call be founid inl N BS Gir ular 460, 1'ublieations

of the Ntiolil I'ini''att of 51-ti-irs ($1,.25) mnd its Siipp1 i t ($0.75), avail a blf! from the

Superintendent. of Docurnetits, ( :critl iten t Priinting Oflice, W lAstiugton 2-5, 1). C.
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Reprinted with Corrections

November 1960

Pages 9, 12, 18, 20, 29, 30, 35, 51, 61, 69, 80 to 91, 99, !07, 109, 112,
117 to 119, 129, 163, 182 to 185. 187, 190, and 191 of this reprint contain
corrections to the previous (March 1958) reprint. These corrections are

shown by a double dagger. Single asterisks indicate *-orrections to the
original printing as shown in the 1958 reprint. These corrections are
shown on pages 39, 49, 105, 157, 183, 187, 190, and 193. On page 114,
tabla VI.2, column 13; also the first paragraph of text, .nd the footnote
16 have been corrected.

The corrections on page 99 occur within the two blocks in which the
daggers are placed. The corrections on pages 80 through 91 occur in the
line when the daggers occur in the "number of pitches column," other-
wise, the correction only pertains to the daggered value. The correction
on page 107 is in the daggered line. The correction on page 109 is
in the daggered paragraph. On page 112, the formula in the upper
right-hand corner of figure VI.2 has been revised to read:

3 1 'p
8--(0,060 -.Yp2+0.017p)/2'; thle '_ -- ~ 11

has been deleted from the upper part of the right-hand view in figure VI.3.

_____________________________________________________________ _________________



Foreword
The Interdepartmental Screw Thread Committee has been established by the

Departments of Defense, Army, Navy, Air Force, and Commerce to promote uniformity
in screw-thread standards in the Departments concerned.

The Committee is charged: (1) With the development of standards for screw
threads; (2) the standardization of gages, dies, and taps; and (3) the standardization of
dimensions of nuts, bolt heads, wrenches, and other items associated with the manufac-
ture and use of interchangeable threaded parts. Standards developed by the Com-
mittee, when approved by the Departments concerned, are to be published together
with a joint order making their use mandatory in the Departments of Defense and
Commerce, except where, a need for deviations therefrom is shown. Standards thus
established are subject to such extension and revision as the Committee may find
desirable.

The basis for this Handbook is the 1933 report, and preceding reports, of the
National Screw Thread Commission, and Handbooks H25 dated 1939, and H28 dated
1942 and 1944, which superseded those reports and which this Handbook supersedes,
together with pertinent standards approved and promulgated by the American Stand-
ards Association.

The current Handbook is to be issued in three volumes or parts, of which this
volume constitutes Part I, superseding sections I, II, III, IV, V, XV, and XVI and
appendixes 1, 2, 6, and 8 of Handbook H28 (1944). Sections XI, XII, XIII, XIV, and
XVII and appendix 7 of H28 (1944) are superseded by Federal Specifications listed in
appendix 6 herein. Part II will include standards for hose-coupling, pipe, and gas
cylinder threads, and will be issued when the revised standards have been completely
formulated. This will be followed by Part III, to include Acme, Stub-Acme, Buttress,
and miscellaneous standard threads.

The standardization of bolts, nuts, screws, and related items, for purposes of
procurement by the Federal Government, is covered by several pertinent Federal
Specifications which are listed in the Index of Federal Specifications and Standards,
available on a subscription basis from the Superintendent of Documents.

ARCHIBALD T. MCPHERSON, Chairman.,
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APPROVAL BY THE SECEWARIES OF D'F23E AM OtMy E

The accompanying Handbook I8 (1957), Part I, on scrcw-thread

atandards for Federal Services, submitted by the Interdepartmental

Screw Thread Comittee, is hereby approved for use by the Departments

of Defense and Commerce.

Secretary of Defense Secretary of Commerce
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SECTION 1. INTRODUCTION Liaisoni laepresenitatlves of Sectioniat Comm itices Organized
tUnider the Procedure of the, A mericani Standards Amss-

1. PURPOSE OF ]FEDERAL STANDARDS FOR elation anid Spitisrrtd by 'J'/ A4merican Society of
A/echo a ical Engineers and 1k':- SocietY eof A zttasnotiveTHREADED PRODUCTS Enigineers or the American Gas Aissoci ation:,

'Ihe purpose of this 1-andhook is to 1)rC501t MR. Win.iaaf L. llARat, EXecut1V- iv'~~v sic'iyPigineering Standards,
(lezini Motors Conrporationi, 3044 West Grand Bllvd., iDetroit 2, Mit-l~otmplete (limenisionaI (lata, uponl which specifies- gali. (Mclritier of A SA Corinnittecs 111, 132, and 11114.)

tions nmay be baised for thiteaded prwitic's for MR. W. 1'. Exaxtzszl, Enigiie Teelini il fiooniittee, Airc~raft llldus1.trif.\

Gov'ernmlient, requi remenf ts. So far as lpracticalblet anti Arpem Corp., Deer Jark, Long blnd, New okOlrb f
these data are intended to coniformi to genlerally AIa.fl.t.P'it'Nrecnivzl Asst. In itt's.. The Notional Screw&

aceited coinieresal praicti.et alt~lhnughl certainl Manufacturing Co, 2440 K. 7hth Street, Cleveland 4, Ohio. (Mornluo
of A SA Cornnitto's Il1 and 11l i.)special requn'iienieii ts of the Government ilet'CssI- Ma . 11. W. HOHR. Mlanager, Conncniy Stanlar,!, EngineeringR Ser'vira

Wtt the Inclusion of some standards llot generally lDflSsjiii (l evIiit Ehi-ttie Co.,* I Itiver Ito,d, Sehenoe-tady, Now York.
Wnwrof ASA Cornnitleea 131, 112, and BIs. )

app1licable oilieo h Goen etsres, MR. PAU'i 01. Mcitiju, AssNistat Engineer of Stbmdarais, Enigineering
outsde f de Goern entservces Divisin, Crime Co., 836 S. Michigan Avemn, Chicago 5,11. (mona.

References are citepd thlroughlout the( text to thle heronIAMA COlufllittOP31HI arid 132.)
St'f~Ufl ritlaeib h mrcnSad MR. NNx. C. STEwAR7. Tcrhiniecil Adviser. Induistrial Fasteneza, Institute,St'ldars pomugatd b thez~aeri~ai Stnd- 1517 '1'rtninal Tlowi'r, Clevelandl 1:3. Ohio. (Member of ASA Corn.
ards Association. and to suchl other publishied 2 fittees 1II and -1318.)

al. 1 0AS a INA1sei, 'Voi-Sluml Ydaidaiic ring Cn., di visionl oi 'iieoliett'll1(3 II4geillt ihtlseii-1withard it swifie - ?alaiifetining CJo,, Culver City, ('aizf. (Mrnher ol A8& Commnitteesi
as ae ii itg'eetent pc.131 and 1118,)

tiol- 1woill liR. '11'. (1. WATTCMIRF Chief Vroducta Engineer, The Lamison &There are included lit thet body of the Handbook Sixssloiie Coflhl1iaty, 13171' Vest S.5th Stret4, Cliveland 2, Ohio. (Moen.
tar of A ,A ('onnnitt, es 131, 112, aid' MS1.)

specifications for thireaded produets and gages, MR. E. L. Wricnx, Natinr Aircraft Standords Aolnrnilteo, Alrarft
(amiodyig 51fli~i~ft itfornatin t~ pemitthe. faaustrim~ Aqsociationi of Allerica, ]inc.; mail to Ecliubllc AviatiUn
emboyin siflicent inormaionto ermi. fie, Corp., Farlnhitdalo, Long Island, Now York.

writing of definite and( complete specifications for Subgroup Afemn ers lih/o Participated in the Preparation of
thle, purchase of screw-thread prodlucts. Inl the the 1967 Revision:
appendixes there is arranlged 5lTpilliiSlit'.\' ill MR. 1'. S. CARTER, WC.XP1, Wright Air fleveiolimaltt Canter, Wright.
formation of both.1 at genernal .1(1 at t echnicid lilt ilre, 1'atter- snn Air Force hOse hio.

TAlta, NN .L. COLKasits, ll D'EZ, Air Research wiX l~cvlopaoout Corn-
inclulding such Specifications -uc as are niot intended 7nind ". 0. Bo 1.195,13 liamr' 3, Mdt.

to be mandatory. MiII. (Cd 33,oitiircioftl.ravyc. NN'zt a ton lie 1).fnel 0 i
MR. F. F. .1ACOHS, 1Bomni of Aeroiiaitimi, I fepartullant Ofi tare Navy,

Washingtnn 25, 1). C.2. PERSONNEL OF THE COMMITTEE MR. JACK It~jciii, tiesigii 1)Iliirtiit, U. 34, Naval (han Factory,
oftb Wastuiiigtnn 2,5, 1). ('

T' ) ersonil o -i eratealS cr e.w MR. a. 1'..F WAprsns. Natioiial (Coritrol 1)ivisin. (lace 1-alaoratory, Frink-uerdparme~talford A r.onal, Ordnance Corps, I~liimrtfaite~ of ft Arny, 1 h iladteIihiaThread Committee is ats follows: 37, I'a.

1/qprefeentlllg the JDepartmient of Defense:
MR. Srzscrin Ii. Tlritiv, SLtandardiraticin Dlivision, Supply an'i fLogisls,

O11ie. of the Assistarit Seceay ofI )efoiise, Washingto25 1).0 SECTION II. NOMENCLATURE, DEFINI-
Representiny the bIjaprtirent of flhp Army: TIONS, AND LET'1ER SYMBOLS

MaR. Sunni~r VONi Ingactn, trseareh aOldl Il.VelOlinPent 1 iaIiOn, 025eo' Of
tlis Chabf oif Enlgine' Irs, I 5l'piotimit Iif tlie A riy, Wash ington 25, DI. (I.

MR. N1 1L. Fliru'nz'rvatnlzr1. lionf, Lioratnry, lirankford Arsenal, Orid. 1. INTRODUCTORY
nancol Corps. 1 eliotiieont of tile Armly, i'hiladiilliliia 37, lernsyleonia.

Representinq the IM jainrmcnt of lte Navy: The irpose of till s sect ion Ic r(! estaldish
M!n. JAilS NV, XY .1 s el, Yat'tallnrgii-id Branchi, Maerial lnvilopinint, i praict ices wit Iii gmn iou: (I ) Screw-ti retidi vistoni (Codie 343)3, i lm rtirient iif tlie Nave Washlington '25, ). C. mlilfI
'MR. j. F. WVAmmai. nirlueorllg 1vn )ilrtant, t0. S. Naval (lull Factory, 114 intejl c i .1c, i1114 (2) h11' Mv in 11015 for desig-

Winshigfiin 25, I). C. XiItiig dlliilM ll3 (of Mf1'l'W fo 1ll(illI oilue
Rrpres4entinq the I-cpart virnt of the Air Forceig:iiil sts(I ifll'lillSxiu] e ot

MR 'atROYYsnii MNWC ih Ai ii00,11n FoeGuS1 i 1 ~rittCnter, Wright- ttiSInU liisli of itd 111111 ilsill whIich e fri
Mn.p1cr FA ilijatia, as,' (li, Airnioa s )velpuiiit1's, an in''oo'demns, anid

CJOL. tLtVIN40 It. IIlieIl i'S Air IteSiareti antidn loelprnlt Coin- xrsiglltiiltclrltosis

Rtepresenting the ])cportint of Commerce:
DR5 A3 lECUi'IiAl 11 TI. Nil'lr[YsusI, cibiirlioiii, Associiite Diretor, Natiinpi I 'llii st-mailirit i ii c-va :ir.,.iiiiil %kith A iirirVzi Standiard ASMA

Iiiiri'n. of Stuiad.Weliicrr ., .C Ill 7, "Nnitii-zi'latan , I Itilinil iinis u ',-I3 iv i i, fu ri w 'ihlreais."
Min. lvIRI Il.olu SertrChief, 1^ingiiievriuic MetrolocvS(dccl un, iil l Ie ii,, Ai oriiai S,,ii Tal itaaea Niiiaofr 293 \nst :191.1

(Ij its i -t Mlri logy iv eisio~n. National lrvall Of Stiniih4,1dS, W10ash- S4t., Niow Yoirk 1IX. N. Y. ' ;lt(-_ litint qjlj re 1hodiiiiii ho. eonolted whoa
hij'tor; 25., 1). U. reforcinz toi sieli stndeardls.
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The Se-lon 'tllosist~s of It gi sstn of te'vis, tI" W. T b lF utrs I., Iii Ir To~ S I z .e 1) pit'.-
tabtles of sol'eW.-1 lriteihillionelsttltl -., 1ihois, 1I liree Ieins relotmii to the siz,' land tit of jitt , whichI

llsrtifoti liowi the pi'.. oof dititen- Itre genetailIL pli l to InoiliuiiiedIt parts ,
Sioltill , N tuhols, 1111( oneo till,]" of1 tdeitttlicat~ionl Incluin g th"i i teds, aII,( definled ats follows:
d esip tjo(s I , Noina nt52i lh tomimil size( is till

ti'tt(tctje iln ptbhisl te\t., lter syllitols Iid genecralliet lctin
letter Ss('vript s, whe(t heri upper or'lowe' ('a-t, 2. M',el~~ -- ll~'ls~l~ t eititi'~
shold~il bte ptit-td ill it-lle type. Ani exeeoitiolt i8 eh-ritet-ei'istie suech as iltiet er, leng-th, aZge,11
(jreek letos ,''Gr'eek capitail let-ter's ate alway1N s 0or eei1tei distilnee.
vertical, itd lower east' always resembde Iilies. 3. Stze,.-Sze is al designiattion of lingiltudo.
Ill niamlselwi pt~s titis is inlldclted by underliing NVIleff at valtie k assigned to 2t din telnsionl it Is
va-0 ,eliilmol to he it alicized. (Oooflieits, numerail referm'ed to hereinaft-er as, tile size of thAt dinitensioll

stisetipt's, and expontent~s should be prite(i l o'.It ecmiil(att'iird 'iii'.ii

v ertie at Ata 1 ie to umera Is StatI 1(1i- ar l. itmal-ical and .i'' aLrc bl'l nmi atl" 01 ini c" to Conpi~ the, f pi' el 'lili y (if

1i.1ttiol should1( be, followed. magnli~ it ide.
4. Alioteonc''.---An I.;\Vne im al tttti onnal

2. DEFINITION OF T1ERMvS d ifT'er'ece Itet weil t le I naxi an 111mat eiil limits
of niil" og huh . It. is till, yiilitil ch'irllie

'The I' i'1 ('olnilIlYi v P lI pi ed to serewv thil c 11 (posit iv e al1low 11,1 c e of' IttI-x fxill 1In al toe ifertel ce
ilay bte class-il ied inl Iiv y ge ' rid gr'oupst, tittit el v (i ('gilive a11litilee) la't-w e et sueh art s. (See
(I ) 'I'liose relatinig to t 'ypes of screw thread11(s; defittit jolt of 'Ft.'
(2) thiose relittitig to size' )Ijid fit. of litechiattieill palrt.", 5. TIojcrmwie.--X, toll'l'itel Is thel totatl pelinis-
inlrl (V tIis'tea gt etere It(i' silile \'iit'iii.till of al size. 'l'la tolcratice is, tile

tiettS f o I s itili 11(tljer(t(' lteds; difi'erctiee ht'tweeti lie limiits of sIZe.
(4) tlios'' reltang to dimensions of screw I lireatds; t6. Be.'.ic Th'.--'le ,itt-si size is tl'at size fiotai
11.11(1 (5) hlose reiltitig oiiiv to thlit('l -('tew thrtteads. mitielt. t-le limits if size tre derive(i byv die' 1liit-

'lThe ittitimtis pr('sl'lt-eiI Itere in applt y to( I tiolt of 11.11 owllIeS aild tolti 2litces.
I-1ltottical~y Corri'et tit'llt.(I fortl'ts ilie's. otlt('lw 'Se 7. Ib'sig pt z '.--'lThe d('sigu size is tlit, size
ital mated, fronti whihel till' Iliilits (If size ire dei''ved( bv flie

((I) '1EIIMS tEt.LATi NG TO TYP E OFt SWi' t w app1 ientiot of t oloict's ''. Wi ithei ire f 110
'Pu iSA is.---S th tlids itttd titl i'ltls g('ttt't'llv 4dihowale I lii designi size' is thie slulle ats tlii lbitsic

upplied to (i (lesigltat( til e 1,N71)eS Of scewm tIir('1is size.
ure deifined ias follows: 8. Actwi xsi-e.- -Ar ' tt ld size is at mleatsured

I . Se-re' thread.--A scrtew~ tltreitil (lie rtinioft e i sie.
referred to ats ft threald ), is at ridge of un i foit t 9. Limtits' of .'.7e- ilmits of sizie are thle
Sec.ttoit iii tili, formt of al Ila'ix oit tin' ext erill or atpplietiv tlla.Xiiiiiiit l td 11IttIII11 SIZes%.
ilit('i'llill stllirae of it evflli't'e, o1 ill t.Ie form of at 10t. .l1iii ut t~itiltejU !init.---A tlliKiltititII

threadl to list oiltgl t. rii II. ilt(!l-t'1 sflie 11.oril 11111 isn theuio load--AIII ililit oi;ivio 11-
of ilton ois forusted ott a con Att frts ulif it f'(tilld I~ei li i ill'n olitiitli tt t f siet of ie

2). I,' i'"a! thrread. -An -xtt'rnlnl tlireanl is at 'm i d-tetoii rIli tii itolmit. oIf s
threavid ott. the extettnIal sur-face of it. evlifiaer. or eouue. of 11l i 111011im dimen'lsiotn.

3. t'ead (ill thre w -iteiia ll nt'fee I11 Ilill-ild (liil' 1'2iai, olilsit 1~i -Arllglfyb lii'lni as sie i

4 . I? lth-h 1.l t .read. ----A tiii riad Is at igh it-lim 1131 t. 1 'o do feral to i m c. ---- A tit ateil tel or-
Ilt'etid If, whten vil'wl'( )axiallY, it. wiils ill at aloi' Is at tldl'i'lllel' Ill which yaitillil is" J'llit teti
ciIch\isc l'1ild r'll'ltiitg diie'1iitt. OilY vIii out' difrcct ion frotm tw lii' h'itt size.

5. I/I-ant hltn. -A flirItld I's it. heft-hitiid 141. lehift t tole (rutie.- -A 2Ivantii'i tlidiritii

h'ft-1iiitol 0litlills till' lh'sigtiittvI'i 111. 1-5. 1 'ntilotcrui tobolic(' .s'?/tvit. -- A ihi'sigii pJlhlf

is otl'e litvilltig d equal 'i o d pajitch. (Sec' (d) ii. 1 'tub totiii T'Forui'tit S* st(eiii.
I atid (dI) 2. 1). 4.) I. lb/otnh o 'lritt q!/.41ite1. is kill a

oilih'tf tlii' piteli. G-l'e (d) 1 wiid (W) 2. 17. Fit..bit I til g lllt I ~t I111 I si"giifx1
8. ( sis (if t/i'uoI'. -- ( Chissi's of tlill'l~ till ill' titilgeo (If tiltmtl'5 \ hiiei 1i111v n'Iilt411 fl.i'oo Olei

(tI) lg lqld fo m 1 tl,.1. ~ i l ilt o 1 p iill l fi p c lcc ib ln i l fd l u lv



1S, Actwzl fit.-Tiie actual fit, betweeni two 11. 0Caraince (rtaln)fak-Pe laaw
Illiting part-s is tile relatioii existing betweenl t-110ni lnk is flint. wh ichi does not take the thrust. or
w Id I respect hIo te I 111101 nt, of cleuirni ice 01 r T It Prfer- lodIn 1( an iii-' ilil 'v.
edice thati is preCsenit Wvhen they areI' aisseiiliedI. I2. O'et.-I'iie crest. Is that. surface oif the

NO'ri'. Fits~ are of* three i/eliral tyipes: clearance, t hread t hat. joinis thle flanks of the tlirell(1 and1 is
trans ~it ion, cand ini Ic feciCelC. fart. st. fin in iIl( e y linii ci or enone fromI wh1 dll thle.

19, ( 'earance fit .-- A ('ieiI'llieO fit. is onle hain lg 13. I'iit,-Ile root Is t liat. sulrface oif the( threaid
hi lit o (f size so prescribi thaiit, at cleartance a~lWays thlint. joli s thio fili hs Of ad jiu cci It liiend~ forms
reso t~s when inat-ilY parLts arc asselmbledl. 1111(1 is Idenit ical withI or illinieiat ev adjace.

20. Inter/elren cl fit,----Ali inIter'iferee4 fit. is ollo t h )iioo-cle1,11wihtetra
having lii )1. of size So proeIl)ed that all iit-erfer- pl thje yiiil or coiS.awic h ra
eice alwa ,'s results wiiei mnating parts areA r e.(o crest apxcI'ivsia oest.
assnIlIbled. . 14. 4 /lJ rs o px -'hesa

2 1 . Tra usdWon fit-A triainsition fit, IS ole IF, tile apeX formled b li il it c eetiou (if tho
hauvinig Ili oht s of size so priescibed tI at. cit tiei It finik,; of a t hreadl whieii cz I eided, if Iiecessai'y,
celu'alilee or' anl jit eiferelice mlay result, whenl be~vyliI lie crest

in a tll g iii.! t 5 le Osei ii ilel. IF). AS/nIwrp root (or roof. a perx). -- Th 'F l i nrp roo t
22.Ras~ l~ii~ S'iMt~li A lasc hle y~tlilis is the( niieX formed by thle ill iersectiomu of t lie

at syNstem~ (if fits Ini which thle ilesigl size (if thne hon1ks of aldilaci. thireadi forill-s X01en exteuidei,
holeis he iase sze iolt le alownceis Lppied if niecessairy, bcevoild t ll(' roolt.

hoet, tleiafti 16le n h lownei ple C. Bi.l.-iie se of at thread( is that secl o
23 .-- J?ax1*4 shaft sijstem.-A baisic shiaft system ~ h ti['i tht oiiae it h ci ue

is asNst 'uii of fits, ill wi ol thle design size of tl( lieohIoilwihileileldpo(03
si iiift I., till biasic size Sald t lie allowi. Is applied 17 .O/1'a o cl/nldo'(, 'ife be'moorda

(c)uK IMSl( i vi ~ TOU E~i'riuI '1. ET:- IS M*Alinor cy/linider or con e.--Sct "minor im-
MiKNTS OF SiCREWV 'pIll Af D.TV.'i1m. iCio,t it)Il Cti idlll~ ~i'
Pg0oi10('til'ielclilelit5 of both straight anld taller Plit.Ttch vl//lindei or coife.-Seve "pitch ditim-

tdil'lads Ille (hdefinied ats follows: eter'' ail "iiit-('li (,lic.'
Axi -T e ais f atiudistin" asOf jt. 20. Compl/ete thread.-'l'ii eninleto (or fullI)

pitchcv~iiihi'01' cnic.i lirci'l is i lint, part. of till lea 1111 Ilviiig full fori
2. Fich ine.-Thie pi tell line is, a, , orirtor of lit, hut( iirt. of iile d'o ii'ji nt, ilceis g twoilf

tOle CNyiii Ier or cone specified ill tile (ifiiiitioilit i tii.(ftleti 'aln.c(el i I
of jiit;e 1 dialiie i' pitches ill lenigth oili an extei'iini tlircai ori olle ;iteli

8. )urm-Thefor of hred i itsh~i~i~l, ii ~ ill lenigth oni lilt iiite''iiil thl1'elnl, it is inudhled withinl
3xalpl fo' .-TI length (f thlid Iiit .)'1! l 11 tilie I eiith of complete thriead.l Whleni (designiing

4. Baq9ic forin of t/i-read.--'I'le baisic form of i th rc-vlldlcl producit", it. is lie('(ssai'y to talke cogni-
thadnn Is tie tiueo'l'ct~' pri'itii of dthIread fior Ia Zillici' of: (1) Such iieriiss"iile ii'rugtll (if cllurlifer

lcigti o (iii pt (iiiiinoa~iidpliic o \vihi lu nIl (2) the first, t hree' thrliiiils whichl bv~ virtuie of

(lesig]h forms oif the threadsi(1 foi' bothi thle ('xt-er'lill . .lgugpit cllle'''I t( i'i'
Wil iitrlalthead ao ~ied hlmits Will whiichli 1 v bei inicled( Witlhini the Ivilgt 11

it e /ufi' ~o t/raite il u. -i'ei/ -InIi Ciiing- f iii forli ~ ofilll ('1)11 isi t~d 11t",i'ii.liiW ( ',W i ttI II( - ('. 1111Jil IeulOf

tell flT flu' i'Xt ('il. 1d lilil illtl-lui~ tii'iiTi.S. t110 ur n go gvnlin .1 ic pi'iflivatioi,-A il o s t Oki

6. Fuifmin~a clta //c-----'ill, frlidilnil iri- anii sun11 spcify thn jinilinuin numbeir of t urlls

tdii'e conusecut ive ill te(rsoct lolls of thua ex tenideds 21. Incomle/te t/ure-d.---''lis is also1 known as
flianks of thle hsic fholrm. thii vauiisi 01' wisioiit, f'lireald. il s4t 'aght.

7. I'/o/'.--Tfliu' 101k (or side) of it I lrea ,l is threacids, thle inicompilet e I lreild is tlit, port ionl at
eit he'r siirflli'e 'o 1lliectinuil( the'ist, Witl til l'root, ill'. i'Iiul hainig iroots 'lilt, fllyv formed by tflii' lead~

d ivila'it sili i ilic Oil axialrels h ce4lt l( id m d'

S. Lf aduini t1(likvflii' ilunlilr fhIuik (If Iit lubclIl lnot fullY follill ilii to tililt l'l'-'(t loll of t ho

tflil. silnflilvc of I he ',% iuk.
9. Folloi//ng f/au1'. -- Fl flliowinig 111mi1k oif it 22. IKIfictiit mr/i.?I/ --'('ie effcctive (oi'.sfl

ffiiik. porltion (if flu(' ir1uhpli'te i hea , ugil fully



24. 1 aitisi coit.-he vaish -one( is a cone, spirmJ of the thread at thw pit, -h lineo with the plane,
dit surfatce of which woulti iss thr'ough the roots perpendimilar to thle axis at that position.
Of the nii iooplve t hread fornied by tile lea], or 8, 'IAicrknP.ss of threa .- Tlte thickness of thiread
chlit' f of Oile tb reathog tool. is the distance b~etween lit- Hlanks of thle thread

25. Va(nirsh pobdt. r he vani sh Point of all m~easuredI at a son~ified position and patrallel. to
exNt e~nl i 1t1oad is thle intersect ion of a generattor the axis.
of t lievans ((one wit~h it generator of the cylinder 9. Ieiqht qof/undamntuil tirtI gie.-Thle heightt
of thw largest, major diamenter of till- thread. of the fininen tal triangle' Of t thiread, or the

2'i. Rio ,t .'4eir1.l.Blunt, start" tiesignlaes tOe height of at shitrp-V thrimd, Is the (distance, meas-
"'elloydi (if the( partiail threadi at the entering end( ured perpendieulni' to the axis, between thle sharp
of thread. illis Is a feature ot threaded parits5 1111LjOr anld minor cylinders or- cones, resp~ectively.
flial tate repeatecdlv asselilehd by hand, Such as I0. Ie~t oif thrca--The ;iIht (or (lepthl) of
host couplings andh thread plug gages, to prevent. threadl Is thle thist allee, 111icsuredl pIendicilr to
cift~thg of biands wnd croos:1ng of thireals, nud the axis, betwepen the major anl(I minor cylinders
,wihich wais formerly known as a lug .bee ent. or cones, n-siw( H vel.H lti1e o netra
(Sec jig, 11.1.) 11 . Adedirt.T adedkmo a xt1a

thread is hie (distance, iesuied lpm)(uleniflar to
the axis, between thev ilor andt pitch cylinders
or cones, respectie. '11le add enduin of ar11 In-
ternal. thread I s ',be distance, mcasllr-i )imp((1
(hictlr tW tile fixis, lietweci i the 11minor ani pitch)
cyliniders or con.s, respectivel1y.

12. iDedendlum.-The (ledenduin of an external
three ' is the distance, measured iperpeiviicil ar to

taxis, betweenel the(- IPit.'; 0.1(1 TlliTHO1 ( ylindirs or
cones, respectivei. The dt:denq1iiim _f RP' iTell-l
thread is theP distat ce, neal2'e(l lpeelictilar to
the uxis, betwen the major anld piitchi cylinders
or cenes, resp~ectively.

13. (7rett truecation.-.-The crest truncation of i
tb read is tIe d istatlve, IlIvi cal-rtd pcipficniliciuhiJ to

the amsi, betweens the sharp crest. (or crest apiex)
anti] lthe cylinder or conte that, would hound tl t

COUPLING NIPPLE crest.

Fmim H1 -- Buntxtal.14. Roof. trulncatiol.-Thle root, truncatioll of a
FIU!R~:If.I .- B~ui ~thread is thie olistwnce, ineasure-d perplidt~icular to

(d' ERMSRFITJN6TO DME~sONS F SCEW tde ayxIs, between the sharp root (or root apex)
(d~'l'~iMS EIilNC 10 JME~ION o Scnw and the cylinder or cone that would hound thle

'I'll KK.ADim. -- '~lerrS 1-lo.t ii1f to I~ll1AiIsi4 Of I)othil root.
s~traight . Ii 1( t a per 111-cad's III.( (olel ed s followsi: 1.5. Alajor diarnetecr.-On a straight thread, the

].J"itChi. -Th 'Ild tciOf aL t 1-441(id. i C thd(ist ane, major di tint er is thle diameter of tit(! coaxial
invir'so red pural ie to Its a xis, 1 et4weeii (oriespo(id- cylii (icr thatt would boine d tie emst of n ex-
ing )(Ii l-t o (I nd~jnc1(1 it t h ad forims ill thi i' anw1 tern iti t)ILrIlld or theI root. of an itjt enal thread

:er.!l ph'_ii w wild11 nill o li sie siihe of, the axis. 0On it tapet') thrtred, the major dianet cer, tit. at
2, Lew'd. Tiv irld is 11 ic ditalcat lrde giv eli position oit the thread axis, is till dmtuter

part. lItV HN 11 \ Y I, Wit Iii Iswt, W. IL 1ixed Mat~~ii fleintjr'n tIht. is I tt 1011

plrt, i oile colipidiev rotaltion. N . A'f or diarritcr.--0n t a stxilighii thre-ad, the
710"I'!/1/N11S P TI Ci -''1O i1111)01T Of fli ra( 15 Iliinor oinh t l. is flit- diet it ettei' of till colx ild

1wr incih) i the -i'tciptoiaI of tb? pit-ch if) Inches. ,vljiui(le-r that, would hound Owt root. of fi externl
4. Iuris pr iph- Ti inumber of turns per ti reatd or Ili(e crest: of an ilterutal thlrvadl

IntI i il IPie re IjIIiel of tlie. lefd InI inlches. On at tape)(r threvad, thev 11niutor di10e In t
T-. foci 'uh'd -T!~' lWt i liiehIled angle, Of at givenl Iiti 1 tilt onPI hi e I) i i ma~s, is thwo diinoter

thltellil (Ori 1angleh of thread) Is Iliv nligle hetwNv I of I'.111 lriiO TI ficit 11I1t, hiositioli.
the 1likitsof tilie. liritiril Iliasm'd (ll ani axitil phittie. 17. JPm1r. olwNoamIrr (s~ipic .jlecc'ine dumcnder).-

G. I,k I/Iil. ill. flitikI 111tgles atre the It igles Onit a stright. thretd, thev pitcrh (himneter is tOe
bet wren Ow iii tiividinil flltiL amill liii piliii- thi1tiiicter of the( cotiinld cylinider, ie( 'Illfie (if
ulliii1 to dw' I Of till, thritic, Illilreii inl lii ilomul Wliicht 'would 1)115 thPough ltIt tHIC ee 11111,4 1[fik"sIat.
Jphtii. A\ iiniik teigi. of it svtitiniIcal 'Jin-'ad is suchi po'ints HS to InTlike te( WIuIthi Oif thil i
COITIIlnini tvrijitt Ow he if-f.. fit of thireadJ. (ilii to oite-liif (if ii? 1)tsic hitch. 0( i a perfect.

a!1h,n 0( 1ii a triicrttilt 1erild Ih it'.ld t1Itret this~ Occurs att. the( jioi its where tOe widdtis
it, igh. 1i thi"- 11igit iniitic 1 bY tllt' helix of tlie I bread of I lie tirl tiitian grO ive iiir et] iii]
it tdw peti how w~ithn iipline 1hTViei ii'HIMtl Ill tli OPr IL tairt)( IlITIall, the piltchrh'tl a11,11t~l Ii I givenI

1ILMiz' (n hl i I n t.IiliiiIld, th hi.ond anugle ati. Ia glci ell isitiuli oil the. Ihiretul axis is the tliiiiido ciof the
axial piI Itil lIm is he 11u gle a linuh tiled cm)iil pilt coli, attt pusiti~iii

4



18. Virtual diameter (or effecte siu). -'['e vir- maximuni minor dijameter of the internal thiread
tual diiameter of air external or internal dhread is (AS,) is its. follows:
the diameter derivedI by midding to the pit-ch di-
ai-eter in the e-ase, of an1 external threadl, or sub- As,=
f-met-ing from thie pitch (liate cil inhe ca~se of an

inera thed lie cumliativye effects of dcv ja- :3.141 (3nLe,, mafx -R 0.57 735(1&, min- K,, max)]
tiol" roli poifieml lprofilo, iiiemi ig variat ions

in lead, in uniformity of hielix, in flank angle, taper, Tefruafrserae ftei ra
out-of-rounldniess, and( surlfacee defects. Ti oml o ha rao ieVtra

19. Deptht of thread eingal('? et. -- -The dtli(ot. thread at a diaiiieter equal t~o th lie miium.
hepighIt) of threadt~ enlgagement, betweenl two mating major (liamneter of the external thread (AS,,) is as
threads is lilte dist aim, mneasuired1 lerlpel(lieiar follows:
to the! axis, lby whilch their' thread formis overlap
eaelh otiier.

20. Leuiith. of thread 'gg~et--Telnt -
oft -1ra ell agcniiot (if two mating lirvall(s is 3.141611 .Iiiii +0575/..lli~Lof trewmil +0.5775(1, iiiiiE,,max)]

the djstn e ctweelr 111c ext remne points of con- L641.
tact oniii te pitchl cYlini hers Or~ conles, mevasuredI wlr t 7111e O 11eusprill
parallel to t lie atxis. 11 whr t iiliti' of hi1garels e i

21. ( rest cleara nec.--h liecrest clearance litii 'ith o naee
thrlead assemlbly Is td i alice, m1a-su rel wi npmll K,, iiiaX maximlum ilii or diatmeter of ill-
dIioular to lie amis, bet ween the crest Of aL thread iidtread
Alis( tile root of its mlat ing thrl'ai. f", liton Iriluim pitch11 diamletevr of external

threA22. hTnsile stress ariv- -- Thie tensile, st ress areai
15 theI asmf elt of ati external ti reaiied part, 1), mini i in nn mnajor (i jaicter of c.x-

thlat is usedl for t. pi111rposi' of compuin g lhe terrlIhra
tensie strength. Et,, m11ax mai, ii n11 pitch (ljamneter of imtcrida

Piabuiltecl Stress areas" ill section Ill and( Iappeii- th reaul.
dlix 1, applicable to steelI parts, are compuitedI from As nuatfririls hearing tHie same Iraimie VarIY greautly
thew following formidat: in umit ate st rength Iiam in oilier esseil ial eliaratc-

teristics, 11w formulas givf~n lNelow. are incliuded inl
, 1 =3. 14163 EI - l order fithata safe lemigili of exte(rnlal tlireriul imating

(2 16/ W-i int ernal tuirii s miay be cilcidat ed . It, is
(lesiralo tbat t: .e lenlth Iiof itceriml diread and

or A,= 0. 7854 (1)-0. 9743/.,,) 2, th li(liii e sions of t Iiis t liremld, pirt ieuiil y its
mli nor. (Ii amlee c,' l) such . ajltt, tak i mg iik. 1( aeeomit,

whiere AE-busice pit('li (hiamneoter a1 possible (li ffreli ie Ill st reirl of iiimiteiii of tile
1)=baLSiC major diamoter in lerial and ex ternal- Iireads;, I hie tb rema(l portion
n=t thin als per imieli Of t11e eXt(T11 fiii threnl will lurerik before either tle

es ter.n ill or. i mtferiil ii eassmip 1. 11 his reaISli1i,
For '-~- ee tble 11.1.111c. sI iaing sI men gt hi of il re 11ssemnldd lii t shlouldFo 6w toe abe111.I. kenl as 1/2 tb1. tem is'i i stroength l, Nwi ichi gives it

8s11:111 fctor (of siafety.
Thisq fornumla correlateis with test. resulIts for steels The Il i igtj o (if I fi gemoent. of a threaded ( unit,
ill) to 100,t000 psi uilt-iliiate streiigt. 00lit. will ilf'eeioh 1Iily~liuii. siiuigtll (of anl asselmn-

J'o stelshavng lt-ina~estrmig hsgreterI hll 11(1 i tirol(l 11it twith iXt ertial arid ilt 'rnal
I 00,000 ps~i, it is rec-ollit)nded thatt. the followinig t.]-iri(i"d rimiiifiuet iiie(l of mirterilils (if eqimill I ensue(
formurnla be usedl to (let-ern e (-li stress area: strengt, is computei fromn thie following forniulai,

,1=.14163 K2___ Stress, atrea

where 11 equails nr11ilijirr pit-eli (Iirlicte'r (Ji 3.14 1 6n.I7,Z un1Its ['-0.57'73F (K, iniri -- 1%,, nix)]
till' (lass of tfl irewl 5jpici tied

23, Th/read s/iear arca 11wIr t Iirelr(I shiear area TI i i form.-uIi lt Mt fi( faor 0' ' ' for reintioui oif
of tile ext-eriial thireadi is thle. efleciv IV OR lilt itt sliiriug si rmigi lii o tvili shii gti incorporated
dliamijetmi'ijui to t1ill llXilliilum Iilor dliaiiet er l i'im Tire fOl.rinihru., while giNci for sm'el cX-
of the ififtermuui1l 1I hiread. 'Fie I( 11rad hea lulu (inn f teril-11lu ai iiitriml threadlus, 11m. h , e usedl for. brass,4
till mitcriiii Ililel( is lii (.fre.(Itivi iLIll at. lb i- exterinl1111 a11 in1ternal thr'eads aml(d providles

tlice(xi (rimll Iii i'il. lw forniulllt for shea ara 0I e 4, le xlirilli 1(1 jll neiml thriead(s anro
of thle externial thread it at dianieter, equal to I1 lie .iiriifaLCtiireil (Of iiiuttiq'iils Of (hffTimt, t iisil(!



tdlroadls I-allst, Ie(l~ll, ll(1'1 11w( fiwtor .1 Is jioliles ItIm~ )11 lillt S kl5 to I ILOLLI] tI P~ N% Ii I

comnpitted from the following- foriziula: the groove mlillill to oile 11111f of thu 1019'e lit ellI
O a IL erfect till-vld t~lns ncIis lici tlo. ;loilit, Nhere

ASI,XKr'0VlPll Sti-0l1110l Of XI lIlli t I Il-0a1d te vi (t IIs o If I I t I .(21(1 1111l gr)ov( ale mql ld.
.A ,TvihsI s1tIeigth IOf iIut eIild t liread 1..1o 'e----F alifcn sael

hvlle' lug 1 alwx llgiv v~pil to1. 111 1wt of dte pi tch
"Pliv lgill of iliglogilliviii of :L tll-vadil'l 111it (0111, ti1l 51 If 1. of whlichl would boliid~ I'l(' eres;t

adlj ist-od to oh taill propor rvillatioll of Strvi -t I to of m i exteriuil t hread or thle root of ati i lt cri !
cuu--& 1)relkllg( of tle bolt lifore thread.-' "-l h11l

shear is Q and is coinput cd from the followinig 3). Sharp 71a(jor cone.-1v Aueshrp major eOhil 1.1
formulas: at Colic 1laviiig all apex 1111gle equial to thaut of

tile pitc ellVile, the sliuifm-cc of Ndl ill' would pls

If J Is less fhan I , 2-~ L, t hroughi til sJllilp 1111 Elf im1 oxtvltI tllvild or
if Jis reaor i it 9 ~flith sliarp root of 111 jilt criial thre-adl.

hiaviiig al1 apeX 11iigh. vuIiai to iat of the J)it'1l
()TE-RMS ItELA1-1NG, ONL Y TO0 TAPER~i SCRE~W Co0lic, the sillrfllcv of \0l ell wold bo(u111 1 ll ew ](lot of

Tit IIA P.S. - --T 'lrms Felati lig oudly to taper, threawls an exh'ril threvad or til cr1est of all miterlial
are defiinec! as follow,,, thrtead.
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*.o Slae "nw et -h )IF lUV"i'i 3. LETTER SYMB3OLS AND) ABBREVIATIONS
a Cairo 11IiiV iriga aiil wX iii igle equalIO to tii at, of the vaossnuadC mvwAm xef
pit ch curie, t'lie 811 dare of' wi r'i wot ld JICSM Siinsasct e id C''Iiirasaeo
through the sharp root of an external tireadl or the (liNmo1Lkinris o (10 IMt lii' ls frid teded iod-

shiarp crest of an internal thrvead. d min fsle hvd n hodd1ol
.6. Stnndo)ff.-'Ihe standoff is the. axial di hint' netsyard (2) ahrerit ions used as designations for

between specifed reference poi mis on exterri and various starduar' t1wiead Iform an d tLirenit sef s.

initernal taiper' thlreaded membhers 01' gages, v. lie! (a) DimmmFN'IO N Symu131,. --- I ii1((11 letter
assefllbiewl with ai sjreoified torque or under othear symibols to de&signte1 the dirnieuliins of screw
specified eonidit ions. I iion'Si, ar'e giv-ul in tabihas 11. 1 and 11 .2. G(t;irai

7,Bto. fcay~e.-na.ciufrditra ybl are given in table 11.1 and piplm-thread
tapuer thread Lte lotitmi of the ci i nfer is (lii nd spmbols in tabe 11 2. lue appkiit" t4)r i geri ral
as time iiitersi'(tiori of the ebamfer cone arid tile symrbols is illns~iat d in figure's 11.2 anid 1I .3, itelu-
Jpitch conie of the thread. 5iVt', and~ 1)ij)-tliltmt( syflh)01 in figure 11.

Thread Flan

Foi-.in F lank

MIP'

/ MXIMUP 1-
<EXTERNAL THIREAD)

Fill iu- 11. . - /ce l wt eds m om



(b) i1IFniCATION 1)j -iS1 N AT1IONS.-. -ldeilitil- The (I esiriat lol aplWliel( to eac(h threat1. serie's is
cation designations are cap~itanl letlIer 111)1 revini- st-atedj in tjue "0(10 iperet sue(1 i series is pre.-
tiolls of ilaijets uised to desigilkte various~ forjjs, of senltvd , t ogetliver With ii(X111nhplo. If thle, thbreadI is
thread anid thread series, id commllY cons-ist, left, 111111d, thec symbnol "'JF ll 111i follow the c'1ass.
of coiriliinations of suchi abbreviations. fIlivre ari' No svirlihoi is utsed to i I iuish uight hantid
assem11bled ill table 1 V.3 the !121114" nid Ii Ire I- tlre l ds. Tiev uiunihi'r of t i rends per illih shiall
atimns which are. now in use, together withi refer- be ini cmatl il iall clises, Irrespee ive of wlhje I it
ece1(s to st tndlardls in whdiich Ithey occur, of vai'ioni is I lie stand or] imber of tri idIs for tbhat partic..
standardI thireadls. &,e also p., 211. uiar Slz of tiirermhld jprl, Or 0 p[evitiii. To lis and

'Iho Aethod of designatinig a1 Screw threaid I-, by geS for StAmlil~r tihremd (I intilet cr5 aliid pitches
tho ugo of Ole inlitial letters of the threaid Series, shall bear. st finldard idlnt iflnat ioll (sigiatioi is, and
precedled by the diamneter ini inclhes (or the sre special mark1.1ing of Such iteis shall 1)0 avoided.
number) and inumber of threads per inchi, till in MNulti1ple threads shall be designated by shIowiiig
Arabic chm-Raems, anid followed by thle eiassifca- 1 othil tile pit eli and thle lelad in aeeordtaiice With
tion of allowance andl toicrane Ii Arabic numenth", examiples, given in the section oi Acnme t breads.
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TAULK- IJW-General symbols (see fig.q. 1J.2 a7nd 11.,,) TAL 1.2.-Pipe-th read symbols (see fig. 11.4)

Symbls Dimnensions Mtrarks 3ybl ) intc nioonsReak

D p------- Majoiriareter_ ------------ hi used for (Sitisript 4 is itacd for di-
I asc ot jr fiiaic ter I) Oi------ 01tillt 'iatieter of pie_ meixons in) plane if vanl-when this differs frot ef ------- Insidie diameter or pi(

2
!.... it pint whient tir

tie itoottil loaIj~tr dIi- t ............----- asll Lliik ne~l of plipe---- dliffer front 1, d. or t,alt11ictr. 8tihacrit s or t rc3VtiCIeY.

III ter il th irea i, M ay he C.cn tain in g the d eatti t r.
riced it itecessary. f) - ----- ao ifn~ior axial posit Ions of

Subseripts a or If, indiet --- r--ia--te-er pios sp toot of thisI~ ....... ich diateer _ie usritaso----------Pitch dianieter --------------- Ittg external or ti-coal nrlait-....W e R svp sxonK------------- Minor dlinter--------------- thread, itisy be -asci if d-- Mordanlr---------esgnating screw or ItutPicI-------------eceessary. { may also be used if
--- ----- P t h _ -- - - - - - - - - - - qtials i/n. noccissitry.us ----- ---------LedFthsIL-------------EqtssINI Length at thread fromt plane I"or tial tinsititu of tilano

n .............Ntumber of threaids per unit af Rijuals I/p. of pipe- end to plane conlt cos- antaiing basic diin-let'ttt (per ic .Inz basic iaieter Pt.,. .or eter, see toot of hla
N---- -------- Nuirittir it tttrtt; per uttit of Eqitais 1/1. K,, liable.

lenigth (tier inc lts.... L------- lpth of wasiiiittt Ci-tutisi
------------ Height at tiin ittl tri-(ea colic) thircatids. ithe~

ft heii fla- ir apex nnle I~ ic ir
A----------ITeighL of thitj1------ -- Siiisecitlts xor ?I, iui-it- of taper thread.

in g exsternal o.- Internai~l y (zai a) .n) Altfle ofecii tfiriat endi ofifilie,
thread., Itay be usedi if mleasuredI front a plane nor-
Ilee&s1iry, Mat t o rthe axis

A,------------ ~ Ar-d,------...--..--hland Ifflit atattifl it of faren of
At------t t..... ___ I ofhtl tria otif)iii front hilalic, ent ain.hi ... ........ E(~i~ilg"li. Otiasi sturna ihii v l hittitit onl t 11

lit-cad. A--lr............l.-nrith froilti platteit It iati ii-

a (alpha)l...- iaf-migli- of syttiimetrlcal of ts1tltinr oit tIterntalty
thtreaid.- tiireadialirtntier.

at-------- Anvl trobetii head it i flatnk ----------- -- t Distarict' fgad rip'tl l ofM tIofthlirial atil utirnal tnoad, tuge frotnt face of riing g:tee
of tiir~-ad - fur ); andtiglitcigg-tit

aIX-------- Anine hli-ec foilowli flatnk r ....... -- - -Lnjti trori cepnt.- hill. ut

fit lretit atnt ntormatl to ax Ifilltv u 1.n itie i
of-it-ad, Iblotttom of lftt'rntithlreadi

I 6----------- ilaltittir tot fact- ofi fitting.
O (awbda). .... Leand aniglI------- Tn b--------Wdho blaigfc ol

r------------..tadlits oft roidino fit crest, or Suibscrits Iorer Inicaitiiig T(fail)---- Antgleof t rnfir at but tili at
cad his oft roottinitg it root. cri-- uir rout, andti otr it recess or coiiteritore livas-

ttitllncalin U.attititi or Il- Ied trantrihi-'I'. a
ternat trewli tony tie 4 titepstl-tilontica tlietif',tiui cione.
tistit if rie-siry. .--------- -I -t rit ft- i ceti-itr lin u-nfDepth fromlt alte- c. iuia olil)irig,. func- ot li'ier9, or

11511 til teiltgic to ibs utti of inftriuti threadt
ri'etIroot fir crest oft bread: chainlc tetilho t itt of[iiti-.

A--------. (1) If ritilgit, Wn-tidied ceigg-snt.lf------/ it If lat. Li ------------- (1) fetidth itt stratighit hll
DE-pt i frotin atpex of fthidit- thread, tae tattie 11.1).

It"utital triatusi.- to; (21 Len gIt frtitt isituc of
(1) Flit it crest of externial itntt'iright elikge )I-iut if

threa 1 . SttiIL endi if full intertntl
/ ------ (21 Flat fit root of citet-iil ta Pe-r thhtr.atl.

theist C------------I)lt m--r of recess Otr eo'!jttr-
........... -(P) Fiat at reost if Ititernall ittre itt fittiiig.

fhliet. I 9---------------Depth ori isis t colinoterbinec
f ...... ....... (4) Flit at roott f in tituull IV.. . ... oI ti :,rft,1 . -r fc)1,1

W~ith if: or lii, of fil I Ig.
-------------- (1) Fl1 it geiritl. I ______
............-- (2) l'ltit iri-st of external- -_____- _____-

thrn-a - tiEFINTN tii F lit' -ANtEs DEIsa F BYiSt SUBSCttRttIPT r
---- ---- (.') t It at mott oft externattl- - -

-- -t-- 1 (4 -- t Itc e to rt r i ..

.... (I) Fat fit er-ot of Ilitertitt 0, :i 1itlh o

I,,- ------ - i tivt i t rbo t o f iitr itit T I- - - - -Il -s i i I iic gt
LI ----- ---- - L flig h (i fil) t l-VII . .... . Slbwrjlilt41liti tin iii- si mn i i ii itt

.1~~ ~ ~~~~~~~~~~~~~~~ t ethtiifl ietl-----tis-iis50 tItt i ltssI (his i-4 tit-sivrittit-t
I,.Jo sti rit trsui ~rused.i ti -If -Vzijint t ii i ntii i it- ult

-------- ItitItII -ter of tuteisitrittg wireq, d It--iilateti li'-dtii
A f---- --- )\ usit -met tir ct- wis. riiitit l %Ve. 1 "
-- - - -- - - CrI e t i-tl nt- t o It ifli vo t oi-s.7 S - - - - - - P l i . i W i l - t tt h i i i

to i-tier. . )?1(14

1tiir v-inn. to give pit-i t1_ P 1/1 ot y-- (tisut o- fr i 1- -(01rlil
1titti1-tit-. I l) W I nt -i-liol ,It itt iniitiqlaf

.........- 'I rti ittigii- usrrtetilt ----- ~ M slit Intg Suli t- .... P--- - -- - wtt ro i't il te, vsttlsi tilit
'I I Drm - 1,s p. 23,. ,1 J, fti-nild ,i
N lIts I F'iund siok I Is li-i--i

I'uefla sythii mstintlorit I iiaty tliieu-:tii 151 'juprNt I vI:ct ititi ini
iii)~~~~t I ittl tuu- I i iifi. - -

-AltitHHMIus vi-,1t dlitutetir of tyi F.li Aisti It- aiti- vial ii~i it-m it. flis ii tin iiO tti sums

6773s1 (1 2 titt,



TABLE~ 11.3.---dent ification designations 2

Desga ioThedsrs ASA Standards I landhook 1121
(1 57), section No.

Acme--f- - -- - - Acme threads, ce talzn --- - - - - - - - - - - - - - - - - - - -- - - - ll. -- - - - - - - - - - - X IJ.
Aemne-0 ---- Acmne threads, general purwso ----------- -- ----- ----- - II -- i--- ------------ 1
Stub Acme -- - - Stub Ae ibread ---- - - - - - - --_- - - - - - - -- - - - -- - - -i3.8 ---- -- - - -- - -- - t- X I.
A MO --------- ---- Amterican Standard itiroscople objective thread ------ --------------- ---------- --- -- ----------- ---------------
N, Bustt----..-----National Buittress thread ------- ------------------------ ---------------------- 111.4--------------- ---------- Xl V.
NC--------------- American National co~arsc tbrcal series ---------------------------- --------------- 111.1 ---------- _--------------- App~endix 1.
NF ---------- ----- American National floe Thread series ------ ------------- _----------------------111.1 -------- ------------------- Apendix 1
NFF ------------ American National extra-flne thread series- ------------- _--------- --------------- 11.1---------------- ---------- Apliendi 1.
SN ----------- ---- American National 8-th read seies -------- -------------------------- ------------- 111.1 -------------------------- AppendIx 1.

12--------Aerican National 12-thread series----- ------------- ---------------------------- 131 .1 ---------- ----- ---------- AppIenclix 1.
I--------American National 16-thread series ---------------------------------------------- 131.1 ----- -------------- A pp~endix 1.

NIT -------- American National hose coupling and fire hose coupling threads ------- -------------- 1126, 1133.1 -------------- _-----X.
N ------- A merican Natitonal gas outllet thread ------------------------------------- -------- .',7.1 ------------------- IX

NM---.-----------National Miniature threa series--------..--------- ------------------------- ----- 1.- A---------------_----V
NS---------------.Special threadsof American National form o------------- --------------------------- 111.1----------------- -------- A plediX 2.
N0__------------ American Standard coarscthread series----- -------------------------------------- 111.1---------------- ---------- Ill1

N .- ------ merican Standard fine thread series.----------------- ------------------------- -111---------------- --------- TIl
NpTr-------------American StandlardtIaer pipe thread _--------------------- ------------ --------- 112.1 ----- ---------------- ---- VII.
NPTF ------------ American Standard taper pipe thread (dryseal)----------------------------------- ,---------------------------VXIII1
NPTR ----------- American Standard taller pipe thrpad for railing fittings ----------------------------- 112.1-----_---------------- ---- VI.
NI'S -------------- Americean Standard straighit pipe. thread--------- _----------------------- --------- 112.1 ------- _----- ------------ X 1
NrSC! ------- ----- AIneri can S tand ard straigh t pipe t hread i n conp Ilc . --- --------------- JIM1---------------.... VI1
NNFI F------------ A inriati Standlard internal sti aleb t pipe tbreadi (,I r seal) ----- -------------------- 112.2 ------------------ V 1
NpSI ------------- American Standard intermedilate internal straight1 L~~ I lI read (dryscal) -------------- 112.2 -------------------------- II I
N 1 8M ----------- A meri-an S tand art] siraigh t piple th read for i nech tailcai jo in ts------------- ---------- 112.1--_---------------------X I I.
Npi'S------------- American Sl(andard straight pipe th read for lack nuts aw nd ki l t 1 pi1e threads ---- 112 1--------------------- ---- VII.
NP9S1 ............Atnerican qlandard straight pip1e thread for hose couhilings anl nipples --------------- 1B2.1, 1133.1 ------------------- iX.
AN1'T------------ Aeronauticalifapr pipe treadl--------- ---------- --- ---- ---------------------- _(3)- - - - - - - -....... (3).
SIMS ------------- American Standard. surveying instrument insinling thn~ad --------- ------------- _-littler developmnent.---
'IN',---------nified coarse threai serie's--------- -------------- ------- ------------------ 111.1 ----- ---- ---------------- III,
TIN 'F----- I tied selected (Ilameter-lpitch coiobinatia~nsof i)'esxtra,-finie thread series----------111.1 ------ --------- ---------- Il

.....------I n .fleiresrips ----- ------------------------------------ 1..1]t]--------------- ----- -----_ l
UN-------------nified sieethed v laee-pil eh conubinations o;ftt1ic a., 12-, and ------ bra11ris - A -------------- _-------Ill.

UJN------- niedtrisfslce spca ... ameter... IhitabeS tuengt isofengaguln5t - 111.1-------------------------I V.

11N etbaods o design at IIgin tIt Iile thread Is are s h awn I n AS A 1i .5 A cmre Se-w T hread s, and( lartI. I Iot IIN11(1book 11 2S ( ISFOW
IAll threadls, except N (o, are, right hand, unless others isac designated, Fo N 0 threads, desipimtlotis " lift" or "1,1I" are required.

3 Military 81welfcilation MIl-1'-7105, P'ipe Threads, '1 ape., Aeronautical National Form.

S3t,CTION III. UNIFIED THREAD FORM Unification of Scew tiiieid stiliiIllr-t reoeived
AND THREAD SERIES FOR BOLTS, MA- it-s i11I)i't.is fromi the lieed for ilterliintfgeality

CHINE SCREWS, NUTS, TAPPED HOLES, ailolig9 tile, billions of fastenlers lsed ill the coinl-
lulex equ ipmn t of io erii wvar-far-e wbich wVas,AND GENERAL APPLICATIONS andi~ colitini s to lie. jiit i ll 1 dlifferett (Au'lit-rlOS.

1. NT OD CTONEqually imnportalit, however, tire, iiterliatioal
1. INTR DUCTIONtrade ill filectllil IisIIIs of all kinids anti the stilVicilig

Tle Unlified tllreadl standards,2  which have beten of tranfsportaition equlipmfent, whiei mfove's fr-om
atgreed 111)011 b~y Stli)nfrds- l)O(lieS Of Canada, tile, counitry to (lillt-ry. Thiese have 1i(1II unlificaition
United IKingdorn, a-nd tho United States, colistt- Io Olliy aval geu lit pacial
tillt-C t00 b~asic. Amlerican st,andards for fa9telil 'eSSential]. Ill "ie X ill. aliti lali-ger, -oniplete

1111 irjifica( jol ,-)f cerftiii Il rieatd serie's i r six I oler-
SCrew tdireads. 'iTtwy are a (-olfplttt.e fIT([ irittigratvd alc lse issgilzt y te Sgigo l
systcem of thir-cds for fastelling purploses Ii irnell- I
allills aid( stru-tIhreS, TirIi. outstandiing chiurac.- acto(i ()if k' ll ye 10",iic I 1948. S-iluc t-!a tt tlIhe

teristic is geilerid ill terehei TIgeall'ity of I red Ile te iiiifict'itii ]If seen Si /s ld Tfor atili eI
ithicved tdfilgll tie stalidal-dization of threaid n li lrOe5 ht ieri etiidd Iiit m le
forry, (liaIfletetl itcli combilati an its Si zets. Although thireatd Si zes h-", ihall Y4 Ill. illV e
of si1 0 .,z1e1.im t I)tt hiell un~ifiedl, tilet tlil ico an lIS 111l i owiarices

~H sandl-tS hve s tue~~ oitiritl asi th uimseul oil ldriied fol-mulli1t-inl lire apl) iefl, to I liese
heir~S orgna/,Pe ;zS ill tile 1 liited i ,ot-o" te itl(I CO I da, ad tivy

work (10114 alboult a cenhi ry ago by W/illiami Sellers atrc knowni wS Amterian Starrd t l irl -;.tl
ill thev ITlitted S-,tates findu Sit JosephI~ Whitworth if] Ill riititil to Ipeviouis All iicll plliti, w1
Great hi-it-iii. Ililoughiii, timh Iiit etiirg N'tRi.4 covereti bIs' ahpenlixes iln 2 (if tiih i irlkui
tilPre hiave hveri manyl' firltier (LPVttI)iulilrtS Mid UlIlivd I tiis hawv s i l fith ill N7 Ill(- Silile
revisionis, cillilnillat-ili ill tile sYsteM (If 1 !riified thrieiad foriln 11111 fire itllchillicaliV l*lt erviiill] llgoii ble
efhireaths aIpproved andt adopted forI ift) by 111 iiicil- wit-l Amri'canl Naitttnatl tiIrl'tt.hi of til saitrp

ill, p~rincfipal tdifferences bvttW(iuiI thet t\Wo ys
2-Ili, 1UjuiflIl ilirrat standairds nsntIit th~is scftioll !T(' ill l'Stttl~lT tv('hIS lelitlet to il( ip'1111i iltitol o (f it o ai t, -i

,(i A 1% I, Zo 1,V,-st 391th Sfi-4t. NF-N% York IS, N, Y.; uLP: wilth V21il-IR iIi 11 ut,, M, -3,11 :., . . .

by Oie ta,,uliu, Sia,iardh As,ejalioi,, tltt!I":, 'saloa; ll %;ih Ilyltish lolio ic im te oetleoletrii

totitulion, V lark S1t oiltX.I. Ills i-tt-si r-'Vilo)' sho~uld he tern- asgitiis ~uir ht ldji ytiII11 lo-
faulted 'ld;Iu refe-rriag to such standards. (Ci'11111S )Idr0Q 11f~lSNS~l 11210 .

iit)



Min. Major DiameterI
Specified in Tables 7 .4 INTERNAL

H

p N

4 j

tAXIS OF INTERNAL THREAD _ ____

______EXTERNAL

_____ Pitch Line - -

4~~\ Max Minor Dimtra Nominal Minor Diameter
____ Specified in Tables

Contour and Flank ofV(eeFg.f3anflJ)
Thread - Rounded Root Optional or

Resulting from Tool Wear

900

IA-XIS OF EXTERNAL THREAD _____

IllioultE III I.- Unified interil anti external screwv thread desigriforms (max-imum material rtniditiofl).

NOTE-See tale1 111.1 fur iiumerieal valti. Ini vrettie the urests of externail tlirea's may be roiiiec.



all(,( is providedI o11 both thei l~assesv, I A and 2A i1118, wherev II is the. depthI of the funl(-damenvtal t6-
externial thread", whleren:; 1u mdl, thel Am ericanl angle. The form of tiv cnest of in ternal thireads IS
N ational q vstevn on li the, ris I extIvniad thlrenld linlt. and thle (est. ,I iali be4 trul (at ed front tile. sharp
has all allowanice. ITnd(er the( I11Tniied ysem thel (Test tin amlounft. equal to 14.
pitch diameter tolerance of ai inteprial thiread l; 1.3. FORM OF ROOT, - 910iio'At el~Ilaliiees 1liliOeIl
3() percent, greater than that of Lliv ext ernal thrieadl, Ilre suich as to permiit, rounlded root forms inl 1)oth
but, 03nci tolerances a ie equal undler thre American t-he extern.al aii ilit-eril t11lmeads. Rounided routsa
N ational system. U nified tolerance-, and0 allow- are, req niretl inl someo applications anid are made by
IL1iCOS for hoth1 stan1dard Mid SpecVitl oiater- tools that. are purposely roundled. Other-wise,

iteli 'ombllintions00 mre oleriveri fromn the same roundled roots may be tilt result. of toni Wear.
formula, but, American National toleranices for 4. (1110ARANCI AT NxlINOR 1)IAx E'PE.--A VIcla-
special 0threads hlave a different blasis from that alive v-, provided lit, the inlor diameicter of the Ill-
for some stantidard thr-eads. ternal threadl by trutwat-ing from tlic sharp crest,

ai1 lZlllll1iit, equal to Jf 14
2. THE UNIFIED FORM OF THREAD 5. C1, 1, 1NCE AT M\lAxRo DIAIx ERxn . - -A clecar-

1.AUFO HtM.-106hC0gOO plhi('( is pr'ovided att. the major dizilivter of the inl-
ANGE TIURI).--fie asi anle f rmil thread hyv muaking the thre-ad formil at thle

throad be(tweenl the flanks of the thread, mevasired root, -ii110i that its widll is less t hall 1.8
in n aia phre isi(~. 11 lie isetig tin G. IL1AXn'iruATrmNS. --Figiirv 1i1 .1 shows the de-

G00 01ngic is lperpn~li(v1lar t~o tire laxis of the swrewV ig formils (illaximumn mallt 4ill coIilit joll) of tire
thr ead1. ext ernal w id internaml thI reads of the Uinified form

2. Yciim omv Ctm.s,--I'Ir form of the cr-est of of thiread.
ext(ry'9d thireads is flait. Thie crest- of tihe basic, 7. BA1 C IMA DATAm ~ l,'r~. ---Tu luisi ti vead data
tlireadl form of tile external thireadl shall he mri- for all staililaI-(l pitches of IIIre zjtiiiiedc fotin. of
(late'd from the sharp crest anl amiounlt equald to thread arc, given ili tal e 111.1.

TAHI B II I.--ThK da.1a, Unffird thread form (sefig. II1.L"

IrI1I1~ L-I fIl 11r-
II,,,, of I l~igli Iof '(''A Ic I be

Itvl1 internni the vx- twien 1 oolldo
FltIi ilvl Iv(Ight thread fi of I half Triincl- A len- throwl I Ife(lizit I terriiii 1c3Aa. 1w.e .,

Inlturinta. oot anid olsiari rwo id 3 ,xtualrl addeo- tion of din or wld Of ex. ir'm maIjor of Ill
'rhroaoe jq Pitch, thread extornail V exto1:II tread dum of luterrull ex1(rmi1 e1..plh of teriml wd i 111 tru' flx

t,' C' -rea.: " irves Toot, exte-noll threlli thrivid, Lhrvwd thread, dun~l pitchl thread - teril
rw crest, trn , et, 1(20~1(t Aiarel ofl~a

F'..,f, h. threadI,
F_-= fi.- hl . .. .. = - h,-. 2h...- 2t.
P/4 - 11"S- I rlm IfJM- Jf/li- 11/J( 1,~4 . 1ff. 5 'Si.f 1 1 z41f= '34 l! I 0i2lr I1ti~'~ I*rI-
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9110 981p 1 (.7 I31di I I '1253p

1 2 3 4 5 6 7 8 9 10 ii 12 1'J 14 1.5 i,
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3. THREADV~ERIES, SYMBOLS. AND SUGGESTED Unified thread sizes and additional Americani
APPLICATIONS standard thread Sizes, are given in table I11.

1. 'rHPEA1:- SERiES DEFIrNTioN.-Thread series 3. The limits of size, allowances, and tolerances
are groups 4 diameter-pitch combinations dis- for the Uniified classes, based on a length of en-
tinguished f) oni each other by the number of gageinent of one diamieter, are given in table 111.
threads per inch applied to a specific diameter. 10. Thread sizes of the coarse-th read series that
The various diameter-pitch cornbinations of the arreonzdsUifdaedsgatdbth
six standard series arc shown in table 111.2, and are reog "ne a Seeifoodnare bsgntc b). theAlthe designations for the various thread series aic. smo UC.Sefont ,p 6 l
shown) in thi! dimensional tables. others arc designated by "NC" with the Unified

2. COARSN!-TRREAD SERIES-The b~asic dimnen- class designations to indicate their conformance
sions of the coarse-thread series, including both to the Unified thread formulation.

Frn

EN

I Root
IINTERNAL I I I

THREAD c=
2a.

Pitch Line____

- Crest

so,
____________ ____________ 

Axis of :nternal Thred

*1~ Crest

.C A\

Pitch Line

ii f p PItch

Root______
-J

90,
_____ ________ ____ Axi L~ItNL IHtIiAU

__________ ~ ~ ~ ~ .! _________ _____ of)(External Thread

Fmni;f 111.2.- - -S ymbolsfor thretid (ita i,,l 111 I.1.



ThIe coil rsc'-t It rciid series, is suitable for lhol ts, nl. in1 Cvefl inl. alr i'e (Iig!)i re as I nifiecl sizes
S~cI'ws, 1111 s. ii general it150 wlhorI' tiet waill thluck- %Nicl en h mc 1 of sizre are h)axedl onl a lengtl of on-
ness w~'ill accommnodaet to l( 1'ilbread einensiors .. It cratr'Ifllul oif 9) p it cits, or 11;in.

is particiulairly advantageous for applications re- 6i. 12-"hiRUvA)) S2tra selt is.
quiinfg rapa'1 assemiblY or disassembly or for at uinforrii-pi tel series for large charneter's requiring

thradig ito owe-steild) natrias, sil-11 tlhread..s of iiui'tlilitfilIII pitch. It Is w\uliely uised
cas;tigs, soft inletilis, arnd plastic's. l iahleCls utlolfrti it nsli

3. FINE..THREAD bnr -Telasie eilienli-sioris and slee. It also1 allows tile specifient ion Of
of the fille-thread series, inlluiding b)0th Uiied shoulder (liamleter's in steps of tA in., as from jtt'
thread( sizes and additional American standard standpoints of good designl and~ simplification of
tlhreadI sizes, are given in table 111.4. The limits practice it. is desirablev to limit shoulder (iieo'
of size, allowances, and tolerances for the Unified to %A-Ii. steps. Twelve thretas pe in I is the
classes, based on a length of engagement of one coarisest pitchb in general use whli will Permit at
diamevter, arc given in table 111.10. Thcread sizes threaded collar, wii screws ontoi a threaded
of tI c. fine-thread series wvhich are recognized a i)s. shoulder, to slip Over at sha ft,. thle difference. in
Unified fare designated by the symbol ''11''' diamlet-er ewelhudradsatbig' n
See footnlote c, 1). 163. All ottecrs are dePsignlated Sizes of the, 1 2-threacd st'iie-s from %A ill. to an1ti
''NF'' with the V iifed class clesignat ions to mldi- i nchidingi , in. aire used inl boiler practice, wNhich
('ate their conformance to the Unified thread for- requires that worni stu1(1 lcoies be retaipe1 withi
mirlation . a filo of the next, larg~er size, tite incemenvt beig

The( line thread series, is suitable for bolts, Ni iii. thiroughout most of the., range. The 12-
screws, and1 nuts, and other applications where a thread series also provides con tumuiton of tile
closer ratio is desired between thie static. strengths fine-thread series for diameters larger thani I %A in.

of the bolt and thread, whejen length of engr~age- The basic dimensionls of the( I 2-thread serl11
mient is limit ed, wvhere, a Smaller lead angle is do- aire given inl I ai.' 111.7. The :.isof size,
sired, oar where. the wall thickness requiires a allowancles, and t oleranes for ticl' Unified classes,
smatller thread. (Caution should he observed when lease'd Oil 1A leng(,thl of enlgagemlenlt of q 'tA tus o
using this series Ii castings, soft metalls, plastics, in., arc givenI iii table 111.10t. Thread sizes, of
and similar lower-strength miateials. flhe 12-t bread series. which aire eveogic red( as

4. Lxrul T;'Il.E.XD) SERitiRsr-Ie extra- Unlified arc. (esitznlateol bY the( symbiol '121TN.''
fine-threaid series is applicable whcere (1) 111 cm- All Otlhers areo (I sigicat cc "12N'' with tilie I Inih ed
Walled manterial Is to 1)e tlcrien.ed, (2) thcreadl cls designations to inclica t o hir conformance
height of nuts clearing ferrules, coupling filanges, to t I ufe hedfruaIon
etc.,, mnust be livid to a Tuttnini'111, and (3) t InriXi- 7. 16f-1'i IEA D .SiFnnS.--1'c 1 6-t broad s,1eris IS
mium practicable iinher of threads is required a. 11miforin-pi tcli ser~ies, for large diameters requir-
within at given threaid length. The baisic: cimen- ing line-] t cl ticreads. It, i' t able Tr adjusting.
sions of the extrai-fine-th read series are griven in collars and retinmugll" nuts, anid also0 serves as" at coil-

talble 111.5. The limits of size, allowances, and t inuat ion of the( extra-fine-ticrend series for
tolera enieS for thle UTnified classes, baisedlo011it diameters larger tiaT) 2 Ii. rj'll, basie climreli-i011)
Jlnth of e'ngaiunyint of 9 pit dlies, arc' gix enii of the I 6-threald series are given in Inl~le Ill.
table"111.10. Th'read sizes, of the(' ext ru-lne-thread The limits of sie Sloaics ai ocmne o

series -whielh are, rec'ognized as Unified aire clesig- Iii e Uinifieel classes, 1 usec l 1) a eocli of en ga sri'

riated hy thie symblol ''LINEF''. All others au'e miont of 9 pit ('los oi- 1/1 ill. alre gi Vn inl taich 'IcIl
dhsint~d r"N LV'' wNi ~ 1ri Unfe l0sdn t. Thread sze of the 10-threa'd serieR 'wvii li a ie

igntcitiofls to' indicate their Conifoiariac to thle re(1cgnizedl as Uri~fied aire, dlesigna1tedl 1eNv ie(
Unlifiedi t~iread( formuliation. svnnibi o I 'C1 UN.' All otters ar i d ( esi n t Ieel

5. 8-Tin READ SiFRlEK.--ThVc S-thu'c'ad Series is at ''16N'' i wi the Unlifijed class desigimn t inns to
uniforin-pi I el series for latrge diame tt'rs. Al thou gh inciat e thei' c'onform a ne to the( Unificed thbread
originally intended for high-pressure-joint bleots forinili ionl (see few tibol e 3).
anld nuts, it is flow wiciely 'u.lseel is a it eIlsiliil 8. iN IFOR NI Pren i;ica.-Ti ab1oNv 8-, 12-,
for the( coarse-theread sei'ies for diani eteON Ilurger anld I -thl 100( send's have npp ilcti(l oil p art";
tI itti I inl. It is used pirticulil il o bolts for that alre repent edl assen ii I'd mid1( di sassembleel
higle-prc'ssure pipe fl anges, edii ider-hiead sti uje, where It inigl t. I( lec' ait age'eeeis to rethlrenel
andl si ujilair fiee0 a ga ist. 1 m'ssuein. Thet belii (iol'5i' to ree'ciclit ion thl e thcreadl poit idles of ilce

tiable 11 H.G. Ile Anile'iielili prteetie'e, illa' limlits' of Wliee'r at threae inc the 8-, 12-, arid 161ivi'ed
Size of tisl-,erle's are ' eliteelleili v based ccil it series also ilipe'elrs i Owcc liN( NC, UN]". NF",
length oif e'negaie'iet.l of oern' ehainef ci, uls givenl lAX I e NEFI series lice' elsgenoecs ceree Ide's.
iilec ill c11t. Suich tlcreael are' desigcitfc'el xN" alil hlelis" of size of these --tucccld series. Hit,

their coieforeucie to lee V ilifiede thlreade formiile-
tioi . Size' cf tile 'NA-t ed seies, 1cc nge' thcluu IY I'A ie lrnus

1
' (lesigntaiei ifr unil i, ' c hsai s'U '



TABLE III.2,--Unifiud and American, screw thread standard seri s

Threads ixr Inch

Site Basic major size
diameter CoArLe Fine * Fxtru fine 8 6-Thread 12-Thread 1-''hrvad

(UNCorNC) (UNForNF) (UNEFnr sorkes -'ries series
NEF) (N) (UN or N) (UN or N)

0................. --------------- --- --------------------------------------- 0
.0 7,30 64 72 ---.-.----------.-.----.-.-.----.-.--------------.-.----.......... I

2 .SW 66 64 -------------------------------------------.... ................ 2
3 g09 0 48 -56 .... .... ... . , . . . . . . . . . . . . . . . . . . . 3
4 .1120 40 48 --- ------------ -------- --- ---------------- ---------------- 4
5 .1 1 0 40 44 ----------------.-.-------------.-.--------------.-.----.......... 5
6 .1380 32 40 ------------------------------------------------------- 6
8 1640 32 38 .--- -------------. --- -------------------- ---- ----------- 8

10 ,19o 24 32 --- ---------------------------------------------- 10
12 .2160 24 28 32 - ----------------------------- -------------- 12

.2300 20 28 32 -- ------.----------------------------------- - --- -
3125 1s 24 32----------- ------- ---------------- ---------------- 4,312. 18 24 32 ...................- -........ --------------------

44375 14 20 28 - ----------------------------------------- --- 37.
.6 0M14) 13 20 28 ---------- 12 - - -

* ,620 12 18 24 ............. 12 ................ 41.
46.6230 11 18 24 - - --I - - -- 12 -- -- - - - -A

I3, .675 -- -------.----------------------- 24 --------------- 12 ...- ...........
,- .75W1 10 16 20 ....... ...... 12 '16 e
8,12-5 14 20 12 16 tZ1
7 9 14 :e -----.......... 12 16 3d

'44. .9375 .................--------------- 20 .............- 12 In

1.00 ------- - ------- ---------- ----- ---- -------- ---------------- --------------- I
1 1,000 12 20 '8 '12 i1
1 1.01. . . . .. . . . .. . . . . IN - - - - - - - 12 1?,111
34 1.12.5) 7 12 18 as '12 16 1,
1li 1,187.5 18 12 16 1'i
14 1, 2,0 7 12 18 I8 l'12 1 1i
111, 1.3125 -1 12 Iii I ,
14 1.3750 12 18 '12 I I
1346 1.4379---------------------- - ----- 18 - ------I---- 12 1 f
1M1 1. 5000 6 12 18 8 '12 1f6 1
13i4 1.5k29------------------- -- ------------------ IN------------------ ---- ------------- 1 181.
144 1 URI25 ------------------------------- - 18 8 12 16 IA

1 .1.68715 1--------------------------- --- ----------------- 16 31 41.
154 ~ 1 1"---------- ----------------- -I 8 12 1I 18.

1. .......................------..... . -------- -.. .
141.8750-- ---------------- --------------------------------- 8 12 r, 7
I I is 1,8075 ---------------- --------- ------ ---------------- --------------- ---------------- 16 11)

2 2.1WOO 4.-- --------- ------ -16 8 12 2
2 e 2.06M- ..----------- --------------------------------- --------------- ----------------.. 1
24 2.12ri0------------------- ---------- ----- --------------- 8 12 16 2 kf
24.i 2, 1873 ---------------- ---------------- ------------- -- --------------- --------------- 16(1 211 a
2i 2.2,500 4-- ................ ......... - -8 12 IG 2 !

.

24i 2. 15 ---------------- - - - ------------------------- -.............. 1................ 16 2
2li 2,37,50-- ---------------- ---------------- ------------- ------- --------- 122 16
2i 21,375 ............................................------- ------------------------------- 16 Via,
2 2. !1 4, -...........- -------- 8 12 It '2
24e 2.(20)- ---------------- -- -------------------------------------------- 12 1 2
2,' 2.71. 4- - -.................. ..- ....... - - --- 8 12 16 2-.1
24e 2.870 1-- ------------------------------------------------------------ 1 16 2N6

3 I 2.1*2,A) 4------------------- ------ 8 12 1 6 31,1

4 3. 12------- ------- ------------------- -------------- 12 1II 3t,

33a 23W 2,12 16 3 s

32 3.47- ----------------------------------- - - 12 16 331,

1 3,.70 4--------------------- ..... . ........ [ 12 16 331h
36 3.2 4 .......---------------- ------------- 8 12 16 .

346 7146 4-------- -------------- --------------- ------- ' 2I)3

3 i3. 7.4 X1 4 - -- - ------I 111C
.387150- ------------------------.---------------- --------------- 12 16 3

4 4. 0000 4 - ---------------------------- 8 12 16 4
4 Y 4. 21W--- ------- -------- ---------------- ---------------- 8 12 It; 4N4
4 4.154)--------------------------- - ---------------- --- 8 12 it! 4
4%-Y 4.75W-------------------- ----------- ---- ------------- 8 12 16 4536
3 3. ) ----------------- ---------- -...................... 8 12 16
5 h. O 4----------------- ----------------- ------------- - 8 12 16 4
4 5N4 --- . ..--------------------------- --------------- 8 12 16 4

14 & 4 - ------------------- ............... ............. - - 8 12 IC3 4,34
6 6. 0(------- '"------------------------- ----- - ---- -...... 8 12 16 3,

* For Illameters over 14. In., t.i e 12-throad series.
For diatnttrs over 2 it., ists 16-thread! serin:.
For s ries syrnbols applying to a partiritlar tiroad, See table III.10, Whoro tho s05o throad Is In two sories, uso symbols as oxplalned lit par. 8, p. 14.
D 1)esignated 8 lNS In the British Htandard.
NS. Formerly t stndard size of the tiny thread series.
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TABLE 111.3.-Coarse thread series, basic dimensions

UNC and NC

DsgainSectional arer, esl~sr.k
lDeigqation falae major Biasic itch Minor dial.l NI er i dnaln- Lnd anegh, lit at nTlionar . trs

dialeter, ) diameter, 1 eter, ,xternal e'r. Internal I851e itl dia(thmieter iti -areas,
Size Threads per Thread threads, K. threads, K, diameter, , l)--2hb

Inch, n symbol 16 ( 1

1 2 3 4 5 67 8 9 10

No. il. in. in. i n. in. deg nint in., 017
1 (.073) 64 N(' 0.0730 0.0629 0.0538 0.05"1 4 31 0.00219 0.00263
2 (.086) 6 NC '0860 .0744 .0641 .0667 4 22 ,00310 .0370
3 (09) 48 N C .0990 .08,5 .0734 .0764 4 26 .00406 .00487

k4 (.112) 4b NC .1120 .0968 .0813 .0849 4 48 ,00496 .004

5 (.125) 40 NC .12,50 .10,8 .043 .0970 4 II .00672 .00796
& (. IM) 32 NC .1380 .1177 m0997 .1042 4 80 .00746 .00909
b 8 (.164) 32 NC .1140 .147 .17.57 .1302 3 5 .01196 .0140

'10 (.190) 24 NC .1900 .1629 .1389 .1449 4 39 01450 .0171
12 (.216) 24 NC .210 .1889 .1649 .1709 4 1 .0904) .0242

20 UNC .2500 .2175 .1887 .1959 4 1) .02%1 .031R
98 UNC .3125 .2764 .443 .2.24 3 40 .04S4 .0524
16 UNC .375C . .144 ,2983 .3073 3 24 .0678 .0775

If 14 UNC .4376 .3911 .349" .3602 3 20 .09fm. 1053
'A 13 UNC .50 .4500 .4056 .4167 3 7 .1257 .1410

9/16 12 UNC .5625 .5084 .460723 2 39 .1W2 .182
11 fINC .6250 .5r60 .5135 .5266 2 Sc .212 .22(
10 UNC .'W0 .6880 .6273 .6417 2 40 .302 .334

9 UNC .8750 .8028 .7387 .7447 2 31 .419 .462

1 8 INC 1. 0000 .918K .8466 .8647 2 29 .551 . W0
1% 7 UNC 1,1230 1.0322 ,9497 .9704 2 31 .693 .763

7 UNC 1.2500 1,1572 1.0747 1.0954 2 15 .990 .969
6 INC 1.3750 1.267 1. 1705 1.1946 2 24 1. Om 1. 155
6 UNC 1.5000 1.3917 1.2956 1.3196 2 11 1. '294 1.405

16 UNC 1.7500 1.6301 1,5046 1. 5335 2 15 1.74 1. ()
2 41 UNC 2. 0005 1. 8 57 1.7274 1.7594 2 II 2 :40 2. 5

.A414 NC 2. 2500 2.1057 1.9774 2.0094 1 55 A. .2 3.2%
21 4 UNC 2.5000 2.3376 2,1933 2.2294 1 57 3.72 4.00

4 UNC 2.7500 2.5876 2.4433 2.4794 1 46 4.62 4.93

I A IV 3.0000 2. K176 2.6933 2.7294 1 36 5 62 1.97
314 4 X1NC , 3.25N 3.0876 2. V43 2.9794 1 n '2 7(

UNSC 3.50 3.3376 3.1933 3. 2294 1 22 7.92 S. 33
4 ITNC 3.7500 3.5876 3.44.13 3. 4794 1 16 21 9.66

4 4 UNC 4.0000 3.837 3.6933 3.7294 1 I1 1(0,61 11.08

See formula ilnder definition of tensile stras area in Section 11, p. A.
I For attaching p)urposes only, numbered sizes 2-5, 4-40, G 32, 8-32. and 10-24 are now included in the Unified thread serios, designation NC.

Bold type Indiateg Unified threads, UNC. See footnote b and table 111.10.

TABlE 1Il.4.-Fine thread sei, basic dimensions
UNF and NF

Deesignation IstioiI i area ' ellsue stres
1110_igntion ]__ .asc lajor Basic pitch Minot diam- N1 ilor diieli- eaid an,111 "t it llillor areca ,

"diam -- iaieter, D diamieter, EP t eAtr, extenIal etm, interinl ashe pitch di,,iie'r lt reft

Size * Threads lwr Thread threads R. threads, K, diameter, X D-2hb
inch, n syiil -- I,

1 2 3 4 6 j 7 8 9 1 )

'0 ('060) 80 NF 0.0606 0.0519 0.0447 0.0015 4 2.3I 0. (51 0. m01 R0
I (.1073) 72 N F .1710 .040 .050 .050 3 57 X(,37 ,0027S
2 (. OM) 64 N F . 01'41 .0759 . 'm1 .0;911 3 45 (1)71 .00394
3 (.(0 )) 56) N F .0W88) .01874 .0771 .(1797 7 43 .0115 .005723
4 (.112) 48 NF .112 .0985 .0804 .1S(4 3 51 M866 .00li

(125) 44 N F .125A .1102 .097 .18)4 3 45 .00716 .00A
S1.139) J,, NF .131M .1218 .1073. .1109 3 44 .00-97.1 .01015

m (. ife
1
) 30 NF .1FAO .141) .121(t .1339 3 2 .012 61, .111474

i10 (.190) 32 NY .1900 1697 .1517 .1562 .3 21 .01175 .1200
12 (.216) 28e N F .216) .1928 .1722 .1773 3 22 .0226 .0258

4 28 11NF .25.50 .2268 .2062 .2113 2 52 .032R .0A04
16 24 1NF .3125 .24.2 .21.274 2 40 .0524 .15811

24 11F .375) .M79 .32.39 .2299 2 11 .OAT8(1 .1(87T
7/16 20 1NF .4375 .4 50 .3762 58.34 2 15 .11181 .1(87

UNF .5000 .4175 4387 .4,59 1 57 .1480 .119
16 18 X;NF .h625 .5264 .49M .5024 1 55 . ,

18 !INF .6250 .5189 .55(714 .5019 I 43 24( 20(7
16 11SF .71181 .709 .073 .I823 1 3 .5001 .6771
14 I1NF .8750 .828 .7874 .7977 1 34 ,4w) . .(('j

1 12 1[Nl 1.000 .9459 .8978 .9098 1 06 .(725 1.0(,
12 1NF I. 1250 1.0709 1. 0229 1.00 43 1 25 .k)2 .MGr,
!2 rTNF 1. 518)o 1. 1951 1.1479 1. 159M 1 1 .A .0713
12 1 1NF 1.3750 1 1.3209 ,, ZfZn ., 2 ....

11/2 12 11SF 1.5000 1.4459 1.3978 1. 4098 l 3 1 .' 1,581

*For sizes hir11er than I .4 in., use tile 12.liirinielmarivs. Sc- iade 111.7.
b l'.ee fiorlllla (mini d llniiwi , if Itonsile slris ( .. ill Sis- lill ii . p. 5.
, For attaciIIng Iilrlpos fly, 1 il'llberei sizes II 0 (I( 7(2 arc 1wllu," illhIt In the 1Unified thmrel seriema, leigllino N F.
Bold type indicate Unified threada, SINF. See fwotnote c and table 111.10.



TAUn: III,5,--"xra-t ne thread series, basic dimensions
UNEF and NEF

- - - - - --- -- I-e)jt)i Ifl'cst IR5

De.signatio'efll are I 'lensh stress
llaS[_ ___ tl01l 1_isl major llas'e pitch M toor diaa- Minor diia l- l'a angle at at 7uloor
diameter, D diameter, E eter, external eter, Internl lasic pllch ci lacietr at I ,

Size * Threads per Thread threads, K, threads, hK. diaiter, >. fl-2h 1
Inch, n sylbol 0

1 2 3 6 5 6 7 $ U H

No. in. fn. Ill. in. I.it. des i~~ -a )I
12 (.216) .32 NIEF 0.2160 0. 197 0 1777 0. 1822 2 5 5 0 0242 0 0271)

Ni :2 N1 F .25 .2297 .2117 2162 2 29 .0344 .037,9
a .2 N IC F ,3125 . N22 .2742 .2787 1 57 .01581 .011"!

32 NIE .3750 .3547 .3367 .34 1'2 1 36 .01478 (M3
7/16 28 UN EF .4375 .4143 .3937 ,3988 1 34 ,1201 .1274

46 28 IINE' .00 NM .47Mt4 .4562 .4613 1 22 . 102 .17(
6 24 N E F .5625 .5354 ,5114 .5174 1 25 .2o3 .214

224 N F F tn) .5979 .5711) 5799 1 .256 .2R08
24 N K F .6875 . C4.)13t-1 1424 1 t .315 .329

£,4 20 XINEF .7500 .7175 W6)7 .6959 1 116 .3169 .:w
13/16 20 UNEF .8125 .7800 .7512 .7584 1 10 .439 .45R
7t/ 20 UN EF .87501 .842.5 .91.17 .9209 1 5 .1 S .531i

15/1C 20 IINEP .9375 .91t50 ,8762 .8,W34 1 0 .599 .620

1 20 IINEF 1.0000 .9675 .9387 .9459 6 57 M7 .711
1 

oli 18 N F 1. 0625 1. 2161 i.1 . 1.1 0 59 .770 7'37
is N XCE 1. 1251' 1.04.-q4 1 .1511 l, 1111 0 56 ..111 .;t

is 18 NICE 1. 1875 1.1514 1. 1193 1. 1274 0 53 ,977 1,1

8 N E 1. 250 1.2130 1. 181k 1. 14497 0 64) 1. 9) 1 123
lAje 18 NCEF 1.3125 1.2761 1. 2443 1. 2121 0 44 l.,') 1 244
12A 18 NI"F 1.37 ,.1 1,3889 1.30611 . 4149 0 45 1. 333 1. 370
UIs 18 N FF 1.4375 1,4014 1. 3603 1. 3774 0 43 1. 464 1.503

11 is NIF I 5WI)0 1, 4 ,1 1.43)181 1.431.1 0 42 1. 60 1. 64
1Mas 18 N IE F 3.5125 1. 5264 1. 4143 1.5124 0 40 1.74 1.79

18 N IC- 1125.0 1 Scum9 I. 55(0 1.51>19 , 0 3S 1.89 1.94
18 NICF 1. C875 1.0514 1.1113 1. 6274 0 37 2.05 2.10

16 UNEF 1.7500 1. 7094 1. 6733 1.692- 0 40 2.10 2 24

2 16 UN EF 2.0000 I1.9594 1.9233 1 1.9323 0 35 2. 89 2. 95

For sizes larger than 2 in., us.e 1-thread .cries. So table 111. 8.
b See formula under definition of tensil, stress aren ill seetIon 11, p. 5.
DlaId tyyvu adlvAteu Unified thruadn, UN EF. 

8
sve table ill. tl,

TA11E 111.6. 8-thread series, basic dimensions

SUN air 8N 8
I]eslgetlon mcildL areti, Tes, le, stress

Designation tsle major 1 tsle pitch Minor d lain- Minor dlm- 10ead nillgIe [it lit linor ress

diameter, D dlantoter, , eter, external eter, intermll lasic pitch diameter at c A.
qlzo 'IThreads per IiThread threads, K', threads, K. diameter, × i)--2hs ir (P."11)2Inceh, : symbiol12

in. it. in. I). n. deo win in.
'1 8 UNC 1.0000 0.918 0. 8466 0.8647 2 29 0.551 14).C0

11 8 N 1. 1250 1.0438 ,9716 .9897 2 iI .72S .",)
MOO 1. 1688 1.0966 1.1147 1 ,7 .929) i 0008 NUS H,760 !,.2938 1,2216 1.2,397 1 46 1.155 3 3

1221 1N 46 119 1.233

1.4188 1. 346G 1. 3647 1 36 1.405 1402
.A N, UNi io I.5.3711.4716 1.4897 1 29 1 fi 1.78

1 8 N, IISIS 1.7500 .i. fSG 1,1.17 1 22 IM 2.0$
' I N, INS 1.8750 1.7938 1. 7216 1.7397 1 16 2. 33 2.41

2 8 N. UNSI 2.0000 1.9198 1.84116 1.g6.17 I 11 2. 5 2 77
2t/ 8 N, gUNS 2.17,5O 2. o438 19716 19897 1 7 3,03 3. It,
284 9 N, (INS 2.2500 2, I68 2.0506 2.1147 I 3 3,42 3.5i
2 8 N, tINS 2.5000 2.4188 2.3061A 2.3947 0 .7 4. 2.1 4.44
2 8 N, UNS 2.7500 2.5668 2.5966 2.6147 0 51 5. 26 5.43

3 8 N IN 3.4000 2.918S 2.84G6 2. 8647 0 47 11.3:2 (; 51
31/4 8 N IINS 3.2500 3.1",88 3. 0966 3.1147 0 43 7.44 7. 69
31 8 N. tINS 3.5000 3.4188 3.3466 2,3,67 0 40 H 75 K %
3s 8 N, UNS 3.7500 3, 6648 3. 5966 3.,147 0 37 Il). 11 10).34

4 8 N, 'INS 4.04oN0 3.9188I 3,8466 3.8047 0 35 115 7 !1 81
4I/ 8 N. tINS 4.2500 4. 1 KS, 4.09,66 4. 1147 0 33 1,. 12 13.
41 N, INS 4.5000 4.41x 4.3466 4.3647 0 31 14 81 1M{I0
28 N, UNS 4.7500 4. 6688 4,596 4.6147 0 29 1fc 53 16 82

5 , N, UN 5.0000 4.9188 4.846G 4,8647 0 28 1N 48 31. 74
51/4 8 N. tINS 5.2-500 5. 1688 5.0966 5.1147 I 26 2) 33 .

S N.UINS 6. 50.0Ata'i 53466G 5.3&617 0f 25 22 Ax 27
548 N: S 1570 5.68 1.5966 5.117 10 24 114 !2 2488h

.6 8 N. "S i, WW S.91I8 5.846IG 5,8G17 0 %1 23 2. 70 27.14

Tie "-8 size Is iil th roarse thread .vorlss, 1(1e III, t, 1). t oi.
- -l}' . ' -" I - .' " - 1 -1. -! .. . " "- . . . ... . i-l -1 .. ll,' - ; on ul'ge l i m fit|I i e . ift ( roq i nniwof l~ lll|) l r l .
'. " ' - -*... .. ... .... .... ... .... ..... ...t . .. - ".. .. ; ; ii ; i 1.ll, ; , I ,H ilk:;i "a (I'l O t~'

For s.peral lvtiions, where tolerantar cas~od on a length of eiagn ,irtl ict of 9 thrscs )lre Inwre sijil$I iV 1311 [lMSe (It tihe stilodolid 8 IA iead series (9N), th
81lNS limits for all sizes lrgerh tni, 1 kiil. o fle derivei ori LIc tMale WUIi LILtMt~i I V. T1711 I1 ii[ ) 11 1 i i. siecs iaro ilj itianolI 11. au dosignal.d N. as L h
1 dilameter m1 i thread ell)7eVOIIIle lS A S111tll{ij (tII 1i.

See foruniillt unller deliti flo (f tenslco sress )rei In l se.tioln 1, 1'. 5.
Bold type Indival"* Unified threads, 11N.
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TA IMiS: 111.7.-12-ih read series, bici- dhitCieusiorId

121N antd 12N

11 si maI:jor it Isle ju l Itir uti- ?imsr 'tliIm- Le:vI allee at aet.11(1 filrU i . l fs rss

Inchd la svi or, Iira's I threrts "' IIIIIr L r
d L . or J0laleti, 1 er . t Iri't et ',r, Ilt 'rnal I'as ilt pichI dit lter at IT" :'

St£1 '1 1:' Isa per 'Hr':1.1 Ih-aN K,/1iiR 1111voX 1 -h

5 2 4 6I( 789lt

in. is In I I. de( a #I1, il.,fl
Xi12 N 0 1 0. J! A59 0 :i'x a. ltl'?i 3 24 0. 121 $1. 13.M

-TH1 12 SJNC .56M, *5044 .4503 .4723 2 59 .1N .182

IN .~2. 5M19.2. sti 2 410 .210 .232
f a 12N .6875 .6334 .516:1 .5973 2 24 .264 .289

12 - N .7.'4)0 .CUM) l1479 .6599 2 11 .323 .5
12 N . 12 .75N4 -1 U13t 722:1 2 0 ' 3,A) .
12 N x751 . 1 ?. 7 . 7"t IAI 1SI .4612 .495

518 12 UIN .9375 11I3 8.3. .473 1 43 .5401 .570

112 IF 1.0000 .9459 Wit7 *91199 1 36 62 WlS.6
1 116 1 2 tIN4 I, o25 I 110.1 1.960.' .972.3 1 30 .71t5 .756

11'12 IINV 1.121,0 1.0709 1.0229 1,0344 1 2.0 .912 ..1
1 3, 16 12 UIN 1.15X75 I '1.1314 ,8. 91 20 .1 1

11, 12 IINF 1.2500 1. 1959 1. 117M 1.1598 I 16 1.0 (24 1 073
I -"16 12 tIN 1..31r 1.25h 1 1.2103 1, 2221 1 12 1. M1 1.191

.1% 12 ( NF 1,1750 1.3209 1.2729 1. qx18 1 9 1 -tAL15t
1 706 12 UN 1.4375 1. 3Y.1 1 1.31353 1.3173 1 6 1. 3m1 4-15

1 12 1I 1.67( 1SO7N 1.397 1.38 0x 1 i 1.It 15'9. R' 12 AIN 1.5F0010 1.459 I 1.397m 1.511M 1 3 1 52
13.12 UN 1, 7500 1.613 1. r4i78 1. (599 0 54 2. 12 2 19
17g12 UIN 1.9750 1.920 1,7728 1.714.18 0 50 .2 45 2.53i

2 12 11!1 2,000 1,9459 1.89789 I 5.909A 0 47 1' 'It 2 W)i
12'' 12 TIN 21250Ir1 2. 07 19 2.0229 2.0348 0 41 .119 , "5R
2'1 12 tIN .:. 25010 2.1359 2.1478 2, 1595 0 42 3 V .6
21,, 12 UIN 2. 5750 2, .705 2.2728 2.2848 0 79 4,111I I 13

21j 12 UN 2.5000 2.4459 2.3978 2,4098 0 37 4. 4W 4.IA)
11 IN 2.6250 I 2.5709 2,5228 2. 5,144 a 35 4.97.5M

12 AIN I 2.7500 1 2.6G959 2. F17M 4 .6,5 J].4 .,
2412 TUN 2.S750 2.82019 2.7728 2 7848 0 32 i.II6. 13

3 12 ttN 3. ("10 2. 9159 2.8979 I 2. 9498 0 31 6. h7 6.1fig
3!a12 TIN 3.12.50 .1.0709 3-.0228 3 31.4 0I 30 7.15 7.23
.1 412 TIN .1,250(0 3* 1959 3.147 WS 3. 1598 0 29 7.7f, 7,.K9

3/612 N 3.3750 3, 3209 3. £272M 3.21018 0 27 R. as9.

K7 i 12 tIN 1,5fow 0 3 415M 3.3978 3.4098 0 26 9. 3 9 1aa12 UN 3, 6250 3. 5709 1.5228 3,5348 0 2 'a. 71 W9.8
33X12 AIN 3.1500 3. 6959 a, r78 3: 599 251 111.12 I 10.573;,12 AIN .1.8750 1,8H209 .3,7729 3. 7W. it4 1 14 11.30

4 1 2 tIN 4. "M0 3.9159 11 8978 .3 9099 0 2.3 1.9 1A2191
41 2T 1 4.50 4,195 9 4.147h 4.1598 0 22 13.4- 3 1. C'6

11 2 AIN 4.5Sb,)O 4. 4459 4.39781 4409% 0 21 1 !,I 15 3
412AN 4.75010 4,6959 4.6478 4, 29 0 19 1.01

12 UN 5.00ow 4.9159 4. 8978 4.9098 0 Ili 14. R 19.11

5412 AIN S.2500 5.1 959 I 5. 1478 5.1531 0 18K1I 21.
rp12 AIN 1.5.7900 S.635!9 5.3979 541099m 0 I7 S. Ii. I5

12 U N 990 .9459 I 5,8X978 .99 0 15 2713 r7.5

.ThII,*'.' itnIivistill sirs-; (if tle tI K r UIN F~ series.
I ,,nIrII- fial li nhr IIliltIni)i of teleil I ressv firein I ,PI s tieoi 11. p. 6.

Bold type Indicates Ulnified threadsm, UN. Moo trlle1.0

9. 1I uI I I-T .M I In tA IJIt N, I I If(:I F-S'I'lt ].NIITII A '- 4. CLASSIFICAT ION AND TOLERANCES
11,11A 'I tN S.-I"1 ) OXti Hl~ *J)))1 ifIttiOt1SI ti l(.11 C FMr-0 (a) GENERAL

I~ ~ ~~ , ntitl commeInId(,l e1t'I~fd ill si/I'S frnmt. 14 to I

v !.!I(! T iail Svll It't Im Ilil 2. ll- II. 28.i foi. fl11it'l In~lse of'. isiuligt ht'-,o sIetII(' th rglblt

co18 O 11wl;ol,111i srcm11idId it tirli(s wl 11wiloclvfs o



TA ni I1I.8.-16-thread series, basic dimcntsiorts

mU1N AlTid IG)N

Deosignation seiobil ir, 'Piieqte
__________ -_______ - -_________ - haste major Baste pitch M Itrir '11am- M trier dia -:t r. a T w~' rIe at :It ms ller ese ra

dIlamtiter, D. dissssetvr, E' eter, externatl vtver, Interiiil ti-'c pitch dtsisieter at~i~e Tt rie swr 'I'tirvait thretis, K. tthread~s, K. Iamtr ) J-2hb 311)II'irnch, 2; synlihel' '

12 j 3 4 I 507 I i

in.,hI in. in. Ins. del lus f tir In.
04 16 UNV 0.7500 0.7094 0.67.13 0.G8231 1 36 0. 3.5t 0 :1-,
13/16 16 1iN .x125 .7719 .7358 .7448 1 29 . C211 .444

7516 tI 1N M8750 M944 .79W .8073 1 22 .4135 .521
15/16 16 U N .9375 :8969 .8G08 .8698 1 16 .570 ,um

I 1I G )N 1,041,10 .9591 .9233 .9323 1 11 6-k ri . W
I 1j26 16 Ti1N 1. 062.1 1. 0219 .9m8 .99 481 1 7 78$f
11/6 1, IIN 1. 12*0 2. 01441 1.ri41M. 1.01573 I .3 .8811.KS-
13/16 16 [IN 1. 2875 1. 1469 1,1118 1. 119., 1 0 . Utt .91117

11116 UN 1.2Z500 1.2091 1.1733 1.28231 0 57 1 0i:i 1. ill
I £16G 16 ITN 1.312531 27,1129 1, iq56 1. 2 IN 58 It 51 1 )VII.
23,, 16 UIN 1.3150 1.33111 1. 29M3 1.30i73 0 12 1 tI1. 1 Mira
1 7/16 I16 U N 1. 4:'750 139r69 2.7011 1. 3698 0 49 1 I'1. 44S

11/2 16 JTN 1. 5000 1 -.459!1 1 4 3 1. 4323 (j 417 1 -rt. i
in Ili N 1. .560 5 1 51 ,1 1..s 1. 3 VIIl 1 .1157

25% 16 TIN 1.6C250 1.5.M4I1 1.511s3 1,557.1 0 43 1 87 1 1.1
iikn10 N I. ls7. I. filiti I. 21016. I us14 1) 42 2 Qi2 Ij

16 IINIFI 1 UK) 1. 7091I 1.6G733 1.6,423 0 40 '2 14 2 2-1
I I: itIli N S. i2 5 1. 77 la 1. 7135sF 1 7i1 Nii :1!t 2 is 24
11/ 16 UIN 1.8750 1 - 34 1 17913 2.8073 0 37 i5 2n
IIin I1II N 1. 93-15 1 .XiP.r 1. SIAS J.14A C) 36; 2 "12 7t7

-216 11N EF 2.04WM 1. 954 2,3 I'S' 0 35 2 9 l 91
21,jn Iii N 2. i522 2 I tIiTAa IFt' Mi :11 (1isa

2910 rIN 2. 1251t 2. ON-1i 2.08N13 2. 05731 1t 33 1 3 2 3
-in16 N 2. 1sI 2.1169 21. th1uS 2.t1. 4x ;t. 1

161/4 2. 2300( 2. 2091 2. 1733 2. I22 0 311 3 :1 7
2',, .! N 27, 2 142' 2 2is2 tsr iIit. i

2'irs 310 4~ N 10125) 1~'2 11

111;N 2.5 06 2. 1512 2.Z32I-2t 1 2 4 117
410 1 N 2.62 50 2.511l 2.n7183 2.573 0 2656

16; IIN 2.I7,50 2,71191 2, 0133 2. 6327 0 2r5, '
216 IIIN 2.8750 2. K144 2. 79M3 2.8X073 IT) 21 f;. ]: 62

3 16 ti1 N .000(NO 2.9591 2.1233 2. 9323 I 0) 23 £741 . ,
36 1 IN .1. 50 3.681, a.0143 .3.0573 0 221 7 21K 37

104 ITIN 3,25-90 31 3,191, 3, 2733 31. 282.13 0l '21 K 7 Ills
33/ 16 T IN 3,3750 3.323A 3.2963 3,3073 0 21 x, n 2 t 473

35/ ;r TIN1 3. 6;004) .. 45 91 3.1 3 4M 1. 32.3 0 20 14 is ft 27R
3.10 T IN 3,0G2:50 :1, 9.41 I 3,5-,1XI 3.W53 0 9 29F 1
310 G IIN 3. 750'0 3. 7 4111 3.0C733 31. 6323 (1 1 illI(I. W7)

3~ 16 T[IN 3,8750 3. M I1 .79K3 3.80173 0 38i 12.140 I1 41

4 16 tI N 4,0000 3,9391 3.94233 .. 32-3 0 17 j 1) 1; i1 t2O1
10L It IN 4,258 ,0 4. M 1l 4,173.1 4.1-2-3 0 26 i 36., 13 8h

41 16TI 4.50100 4. 1591 4.1293 4.13231 c 1 r, I III4416 ~ IIN 4.7500 4. 7091 1.633 4 N 0 15711 :

154314 45144 913 4.6112.1 0 15 171 17 I

Isv if N~ 5 01 I 'i 1a I zi.
P/4 6 TI 500( S. 7 091 5.6r733 S..3 0 12 222

6 16 Tl 6061$) 51,.14 5.911 1. 13.10 27.5r. 277

I asn- irtwsidar'd siz-'s ,f Ilin UN V or ISN, t' F s- rivs.
'-in' Isruil i l, 1rstr .Isitiili .-1 1, itslf stritx,-,sr., ill e-teas 1, p1. 6.

lSul d type I nilicatti I oiled thrrssdi,, UAN. 'Sss Isisle II 211.10

ILrt! jrtetudt's citisr'. I-A. 2A. mtrid :3A, tt~tplit't to foij citisses 11, 2B, mtid 13I .
exhF'It!titati ittl',tnt! 1155 lB, 2B3, titl :; 3, DAI ) ';t MN AN!; ) 0i-t' N t Fl I CtA NtJVS.-

uit',ttbs for it st'it's-tliit'ttl fit for j(ifi apjhil ~ 111Stjiltdvlplild frmlill hr l.iii Si/t' to tlliivi' IitsI(

l116 it)v vili ltJ)tild lie 0lri vlit 2 titts's r'j~, 21 ll il rtt!i 2jp ss fti t'itt"iulti(ti

2 . IJfN I lI NJ INIMi[TNI I \tItAI FIIi 4. B'sF N'tt\I. 1,31 -X~~lW\ K A~t ').i
Ti1'~ ~ ~ ~ ~~1 11itl-IIlIltti i 1l, 1t111l Illill d ialtitt s ]CtA%(.Ni~t.---( ItLSSCS, isIl'tiliic y nltntrt i



TmiI, E 111.9.- --10nr21n2cu in pith-diametcr tIhrane form ida I

(P) t.oh raii C().O.)15 /J) t-0.001 5ViL t..Iov p2)

I)ianete!r, 1) Lenglt of miglgelint, L,

Ba13,4sted oil [Itse oi i lisd ....

D 00 1.) D 00 1.L ,/-. u1 X L, o.00 L.I .0015/ .
I D 9p 202 1 1) ip 20 L 1).- -ll, . , . ,
for tor f(or * for for for f r f.,- for

s!8171 t tii Siz,,s I tpi I 
I i

i.zes tpi i ' i
4).................-- ---....... ~ l . . ..(1)))' ..i 34/ ' . .. ...... IA --.i . in. in. i ,in. ill. In. il. i , . i n

. 1 1h 1.9375 0.00170 #0 ....I ..... 0(. I0. W 36' 7 . .1 .. 0, 4375 0. ( ,2 . ..... .. ..... 1 . .2)) 0.1 0200
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112 ll l .0723 2. S12.5 001)lI4 #:j (Wi I.. .--. 12 % -- 2 6 ,0 011 i,.. .. 3 Ax K2*

* 1250 ,48087 I 2.:7 ) .) ) -oXx) ... ... -..... 1041 )1 4)....... . - I .. . .. .IN .8) 2)2 013.)953
. 1380 04 817115 2.437.S *)8.,I)5 1 4---- -- -1:11 ---- ----- - - (N I-- .5- . 1 8 8) 00:99)1
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]'itch, p

'1' lr it d)4
hr )) If. v * I-l hr15%, Z1 h*1[l 0r01. ']h ',l 1, ) p iY h l I5

I 1 0 .M21 I I- I 1 0 ,0._
So 1,.,1)9 4 ;) 5 ). 1 0))5 3r, 0. 'b)1f76 27 0.1) ),1 7 1 8211. 1 11 ,., 8. 144 7 0., 0411¢YN
72 . ( 7 4'4 .l')I;16 3" ) . j14'9 241 I . 117)9 1' ). '12 I1 .Vfo:,o3 I; ..1 "3

4 .4)81)4:18 44 I .11,218 :22 .28)1488 j 2- I .I )I4 1) 14. .48:42.12 .( fl I4

i8) I 8)97 ' 42 (XI 2.11 ) .8,2x55) 22 .1)1910 I .12271A2 V , , 1; t,7 5 .7(1 10 130
6 1 18lI2.25 I 41) .(0282 2. 0 1 ] 27 2) .2)1 I' l 1l 84 on24, .8:

--------.. I...------.. .. . ........... ............ ,

F4 urci,. 2A, C-L Frotlivi,1M ,, walur1 ) of 4Cure g, Ii 1hth I t xt, pl. 21 nd1 22,

] (!W I 1) Ny thi l'1t'rs A uid ] l' (h a r riv,,d from where

U.nified folli 42,4 ill wic1h I,]4 pitch t 1 ! ,4fIlht C1= r fil, e(,r whi'h di ffer5s for the ailowa2.eo

t.)h-,r ll('5, 21141 bad)n( l )1 i11l'11(1It's of thel l 'ie)SI' of1 t(jl'rlle' for 1.1401 C(lass
li Jol' (IllolliIIIIl) di1111 lter, the pitc'h, anld l~ h1 ) bIL1iC. ]iM10jol'dilllll(Ifil'r

4'llgtlI (f 'lg lgf'1 D1'Iit, 'iICS04 I fol3I4S 811,11 il) 1.,- l(,nghl of 4,1lglIg('ll4'flt
4']44.2. ' I)ll I 'Oll()l) , ) ] 1 )ply to kill of the I I')ld( 1.

1 )4.-." v - ])i t( ,

('jv12 (] l slit 0ill I . 1h f)2rlil]a jIs 1)4)2,41 4)i 1.}18' of1 Ci-lcls'-,' (If 1 2( 'lt-

J'}T I Ib i(" fc, ]or1illl ), fI)2]1 from whi('}l ,thl l v( sM 41 4111y. I1l'v1 3lil g ]I)r't-ic , 1111<1 ) fi j)jlIII'224 I' to 1 1.1

.Io . . ., h ..... .....K-1 :'1:::'; .. ,, . 2,,,.. .t. , ',f , ,,,c, 1411/h.ilh 'h . and1

(herive( , i.s: I-,igllg ' if v'lgal l'11t, N 1111ri 1 ' 'l2 ,' h o 1}w.

$0ill-r, ) .NI . i , f(.'Im d1 for ,I m (] rI ( 1110. -,
al[,d 1Igtl 0,f1 vj/g), atlch, II. gie. t

2o



5. AxLOW'Ncixs,-.-Allowainces.i are applied only (ilass, lM a 211:
to externid threads. The values of the factor C]All thiread sies ill ieS fl t11 4 i el T I ol -

(par. 4 above) for allowances tire as follows: eran(v=[.o5 vVl)-it.03p/1JV0.002 it), Within
_________- .tile following limitaltioisi:

Clas VatorC Tletrances shiall not, lbe greaiter than 0, 3 94p.
(lle~ 'aetor(Th 11 is correspondis to 53 pci('rl1it. of flte basic

- ------ thr ead~ height. anld applies III thre ranlge of the
1A 0. 300 smallest number sizes of tihe NC and NFP thread
2A 3 00 ser ies.)

3A 000Tolerances shall not be less tia 0.2.5p -0,47)".
(This correslponds to a thread height of 6.5 p~er-

6. MAJORI IANIETF'1I TOLIANCF,;S.-(da) AjX- ceiit for 80 to 24 thrwads per ich.)
ternal threadis.-Tlre tolerance onl major diameter Tho formulas are suit able foi- general nppli;a-
for (lass I A is equal. to 0.090 -1) and for classe's tiishvglcgtsofegem t.ilt IA.
2A wnd 3A is equal to 0.060 I~.Tolerwnces hwvr oetra ~piain: eur

to ar oa lenigths of engaginien t whic~h ire gritter t han
equal ~ ~ ~ ~ ~ ~ ~ ~ ~ Y 1)9~Ii roie~ o ls A' or less than ID. For such nipplicatioiixs it

and 8-thread ser'ies threads of unfinished, hot- mlay 1he adlvin t-geoixs to inereise or duervensei

roble rtrriai. thedY-h.tlrneo ao t oleri-LeNS, ITSlINiN Ve, its; exp laiilled ill Sect-io a
(b)intrna trred.~-Tre oleanc o maor Vor' to use recoill('iidedl hole size I'li In ts for

dIaetectr of I itex'xal threads is equial to H/,6 plus diffeenft leuigths of enigagernent., appl)end'Iix 3,
thle p)itch] dialneter tolerance of the class of thread table :3.1, p., 187.
inlv~led. T~he mfa.xiiflhii major diarnet or of the All thread series I/ inl. and larger,"
internial thrvad may Ibe determinedl by addig olrae-0" p--.4p2

0.79301)(-1111/12, t able 111.1) to thre maximiuml ('Ibriscorresp- t athed eiht o 6.

pitcli d1iametecr of tile irttex'nl thread. ]in dimien- (hs orsod oi hedlcgt i C
sloningintenalthrads he naxiriun llajo dimu- pci'ciit. for 32 threads )V1I inchi graLdUting to
et(r i rno spcifed bem, ~tbll~wdbythecret, 71.8 1wIcon't for 4 t Irn s per~ inch.)
eterIs ot J)Ufiel ,beio'~esiabl~lred y te (estClass :311, all thiread series:

of an urNworn tool. Iit l)Tact ice, tlhe major diani- 1 1 lan ttcc -0.C -p 4-00pI-0 2i
(4Cr of anl inuiernal thread is sat isfact or ' whe n witil n th r followVing fTIi n t)a in:
aec-to byi , a r gag~ ig miethod 0( thliat, 101)10- lol eraica shatll not. be greater thi 0,,0.3 4p.

snsthe maximnun mat-erial cou 1 i tion of anl extex'- (I ~ ~ I o5~l((1i.o h a
pal ti read NNh ich hias n10 al lowtaice. (thenn co esi.ads to pli e it of la e of the

7. XMINOR DIrAM1ETE~R TOI,EiIANCES.-(a) E4..tr- thedlvgan pisIiiO I' IIPOfie
nal thnread.-TJhre tolerance o11 minor 111'ialniet or of mlest 11iiI1llleled sizes of th11 ,IA ,N(
externial thIreads is for reference onily,. At tIl v and( N F tlxrean series.)
lionnu ial nillr 111 laxiiecr, ti hit t is at theI ~ I t.0I'sv(t. loll Tol erance shiall inot, b)e less tHiman
of thne I'miiiitl root wvith it-, cenlt i linev ("'we fig. For 80 to 13 tirrenirs per ll, inlclusive,
111.1) it, eqinols" tlie pitchl dilimeter, tolerilce pl~s 0.23p -1.5pp'2 . (Tlhis corresponids to at thlreadl
11/1 2 mid( ap p i es onl ,i v whre t ie roundued rot, tis at heightI of 67 1' iii. for 801 t I reas per, itch,
requiirenrent of fil deI ('Igi. OthIerwise thre toler- graduating t~o 74 percen01t for' 13 Uirnads per'
alice shiall he 11/4 pi s the pitch nimter t oleranrce. InIch .)
liii' liint Ini lirior (liall('tfer of the exterl11 For11 12 thiru'.. ;)(-I- iii 1111( cotirser, 0.1 201),
tlreadu mrrrv bc dileuil bY ;ilbtmrA:1Ii,(g (Th'iis corresponds 10 it i-cad height of 74 Jper-
0,649i4 ( -311/4, t idef 111.1) frlire Dlii 11111111 (,(ill till(r[ Is, t h t cdenrie foi' alls ~s 12 threads
p iteli1 ciiitiwtor. Of tin e xteiriil threavid. lin (Iill'l- will ('ooi-?t aid I inl. arid largWer.)
stonling vxt-crtiil tliials (h l 1ie ihiill Ju1ilot dittill- The fox'inlalis ainc q1uItldc fill gellerill apphicaI-
(tel' is niot. 5j-ifi edi r, 1)11 ig (51111)]isled 1 -v thle en'-st t.l" llv1f ln t .A o igig lw l ) L
of anI illiworl) tool., Ill practice, tile inlilior, diai- ishaIn legh l tgigrit111O

etv].~~~~~~ ~ ~ ~ ~ offl 'tela helNsi "lco.we 1). 1 low Vcr, some1 tiil(t i1iJ)Jict~ ozis

accepted 1) It gag J ' orgIr-gig iricto rOl t nt ,pe grll tl 111iI In 12n 1 ) Or I s t li nPI. Fora sirch
seitS 01 theI111 ri1xrrlrn iiterirni (Olidit inn Of the 11ppliviltiois it xuuav inc adl'litlgeous to) lxlerea01S!
initentisi I threrro l.ess die allowaric, If ?111Y. M,1 iloertios tohviuIiiies, r'~sec v , 115 (Npl~lirl(

(b.) Int('r ai thread.s. --1 it i't'iil t I I!(,in d liiillrl l ((,ti~ lI or to l s jr ' IT 01 1i l ,,I v1."m
diometet'vi toler r..1Ices sjpecified ill Ire dimcirrsioual i1r11 setor I Ii' to -lt 1(1e01rofinls vgiigde IjIct-,
t(b's nr( luisrd oil tire I"( of 11111tveirdlis of vqiral litsai for' difrinit lexig ir. of190.cmer

tensilev si r'i'rgtiil for st-lcw or' bolt, ind nut.1 or' )IIr1li ,ttnt 82 I 0
tIiplero le IIn( 11int h lngt Of erngligf4enrt. cqrirl 8. 1'rrCir PiJA.% KiJK;l TOIJ 'I LA NUES. -- ()I(iis

to i It! 1t(Irliiirl d irlulne ('1. Sirv 1). 0, 'ir vgIliILl ''~f frt:-br ,' '~ values of the factor C (par. 4

l(.rrgt.Irs, of exirin-irrr 1t. 1~)p toI I "2 iaiiititcS. They tl4 'IT, i-rim k Tt ,I'cti.mlh t4) thrvad r''1jrq-r fitil 4 14 For ticit
nire Itaseol 1)1 foririulas asfollows: tirit 11:( tot, ] '.p i~ ,ji ~nf~*ii'~
an bwwd ol fol-1111lits it,,follows: '1IT,- llr1WJ1 fogii r "pltrr h Ila l" q1amtv,
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almove) for plich djano'1tvi, toh'i'rnvs arc( its follows: are it lifilitaltiCol of tin vii'tlial (ilaluct Cl' (cifect IVO

size')aI (I a r,' su In citi l)-" i Io fnrIII thligad ( rbix-.~'r

C( LaSS Fator C \'aiiatiols Ili tupr inlrolldlo'.s of thel pitch
(Iliilloer, ogvdvi. ith N11-attolls of the pitch'l

(illie~t't(' as li who(le', 1111 boI li iill' (1i direc(tion of

I A]I. 500( 111131111m11 llillt('PilI, and 1 thuus lip~ ilinilmilil-
I H 1. 950I 11notv'iiI plitch diuiine1teri'n limity bi. e specified .1s
211 1. 301

:i 0. 750 velniilt. Ilo-wever, ill view of till lie i erelat ioln of
oi9l .15 tile- pitch (lil]Il't vrI, val'i0 1 11 ill lend lilt(] Ilaiik

Itngle, etc., together with praa1W icaIl conlside ra t I 011S
iclaftiTIg to ('t311i51'( )Olhlt.i0ll p~rocesses, prod-

It will 1)e lotel that the flii'tot' 0 il, 30 perevi'llt lieL app~llicationI1 anid ii ispvlctioll 1)loc('(i11's, it is
grel'ater1 for int ('li-nl th1111 for ext ernal thIren(Is of a1 ciist"Iom ni'v to intferpret tile' mfillimluli hpit('l (1111.10-
givven cils- 1ioiinhei' oIl lount of the relativo e(' eo(f t1he e1xt ('rll 111111 51rli d I 1-141 he luoXiiIII1 ])t~ll
(liflicul ties, of 1inn tmufac tare. d none t.('1' of the in tern uil lii i'ead 21s vilt11 I ji ll

(h) Lctigth o f f'hga~fuicnl ,-J lie t oleran~ees (oil eter's (ieffedixlt' Sizes) Ii classevs I A, 2 A, Il1 2B,
pitch diameiter, and tin' aillowanlces oil fill dIf- imid 3B, for aipplicaion111 t(I NVil3'i(Ils lii$5-prl'(liIc('(
1lIlfl(trI-i', for the coarlse'-, fil('-, 1111d 8-thre-ad ser11(5 bolt' s lots, screws, m 11140'the siiloi ll111le
are' lmseN l n a lMgtI 11Of ('ligWl~ICle101t N'(jMll to t11e fot'i i'sad to so0l i'Isto~l lll) l im~ I)iIt 11s
b~asic ma1ijor (1uolinillil ) dliiixuu'tr luni are appdieahle where design req mirc'l'nlts Sap'. fulfilled . e
lIvi lgtlii (of ('llgalll('lt 11p to 1 ,(lialmeti-rS. ''limit gatges'' 1111( 'Acceptinilit V (if thluioiol,',

Fov',II vtri-fll-,12-, and1 1 h-tlll'vld slil's dilly Section NVI, pp). 108 111d 118,
JIe balsv(l o11 it lenIgth (If 15 gl'liilt of 9) jitdwhie (1) J~iuflrrei ty'qlci lt o f alilt (1(11(1 1(111.- Ii
and1( are alJlicajl)IV to I) limigIS (f ('rilgllllit from11 generaI~l forninaersill g till' reitll 1(11ha\('i'l
5) 1(o 1 pit-j(g ide's. Whee e enthl (If e.Ilgilge(IIo'flt, deviiit mu it! tilie hlf anlel (of tillead Iv(1 it.- (illlo-
eXeeds that for which the' fohlilevs 3111' aljhi- ('te ('1 jivaVelt-thll i.,, thev l1.nollt of fill' pitc(h1
('111)11, It oh era l(' unt" l Ioalvs I111111 ltii(I 1llll(te'I tolo'iaie absr)50 (( Such(1( ii (ev tat loll

frolnt till talnilaitt e toclenllcves ori ilwrelint. four is-:
slpl'l ill t hi ds, if a pplic able, oi- coli pited froml
tlIn formlas. ba ±co tyl'jtei o 1.S i ,(15C

diaivitite linits (If size, it us np'ufii'ci, l'xl'lpt Its
bil-cilafer 11111iivdthlat. 00o portiono twvillil hc

figure I.: wa0- il III * 4~ vlo til nu imliimll hliit on' AX-pitll il alt n il (ItllelIt 11 o lll i l

h'leoil, slhilid of7.' bvy( ofll' tIl('!ldil'' 1), 'llIltill- half' (I ill h''il.l'Llih'S(I io'iihliil

111lili(I, lhIll Il11lgit On' thel[Vii 111'ill flii 31lbvi'lf~(,Ohjth fn ueo ii ii ll~l



(2) D-lameter equivalent of leadi deivjatioo?-Tire i.e., thev 2A masitri-xni diameters apply to anl un-
formula expreOssing iI re l lbet~WVIn lead (ICd- pin ted part Or t.o a pirt. before plat-ingNwhoeeas file,
vilit ion beCtweent anyv two I hrea(Is wit hinl the leng-t-h blasa dia mlet ers (tile 2A IMxiIrIIII diamelter phis1
of engagement., iiiid its dianieter equivalent, is as all1owaince) lippiv to it part, after phIItling. TFile
follows: inininimn (lianetet, of class, 213 (intecrnal) thireads,

6El- (± bp) cot a, whetheir or not, plated or coatedil-, mbsic, atiford-
Ing 110 nilomx amuce or clearanlce inl assemlbly t.it, Iax-

ill which imimmli rIretidl lilitt". See par. 9, p). 18.-
Ce~rtain a])plcatifmN nS riIe ani (Ill,) ra a c to

bE pitch ilimeteri nerreen t* i (ille to leaiddieviatioli permoit applic-ation of the' propi r luricuantI when.
bp the Imnaximrrlrmrm pitch (deviat ion betweenl ally fInakillg 11]) ie assembly, pirilcularlIll with pesr

two of the thireads engaged vessels and sleel pipc flanges, fillings,, and ralves forIn hgh-emlp'/YLtiIP, hrigl-pr sre,r s('remce. For s~uch
a=hralt angle of thrved. applications class 2Al, w-hich li(m. at/ (llovi'f fe, and

class 21? are ri-cu tii e ifded, replacing classx 7 which
Thei quat flity bE is ailways added to the rniells- was1 Jpre?'ioius? establishcd for such app]icio~lns but

iii-el pi t('l (ilimter ill tire case of anl ext ernial which(1 has beenl dixcon tim id (ax5 at? A ;iri cOIn.
thlread, and it is Ilwa ,is snhbtrt(-ted inl tihe ease of .Stladar. Sce par, 9, p). 18. Ialb tis application,
anl in terlial threald, regalrd less of tire ,Igrm in tro- wihen, the thread ,s coaled, the 2A1 allinullce maly a ot
duced by thre leadu deviation 61p. biv (wtu5ili '( b!I ,5'i(' ceciliag.

For threads of U nified, Anrericair or AnmicanII (b) Allowcin CC5X (lit ad lranices . Allowanves till(]
INation al forrm, tire ab ove formulria reduces(~ to 0 ol errIln c es, for ie r- e spoilive I Iirca i seriels are

-ieifivdill Or tble-s til[d tiri apphiclit ion is Slrowmil
6E1~.7:i2l bp, in figre I111.3.

3. CLSE h,.ss-; 8A .ND) 8 .-- (a) IPe/il rliol.- --class
(b) SCREW-THREAD CLASSES 3A fr ext ernal thirrds 11110 (-115 311 for mntve-irj

I CLAS-ES I A ANI1 (I) 1(ilto- tirreaids provI ie for' a pphicat ions wivi-e closenless
11. a) Ifinit in - of fit, rand accrrri of h-id rind a11irgi of, (I IIead Irre

( 'hrr'sis IA aid 1BI thirl- s reilirie (11155 i for new irrrtat. lre reotaiibecnstetl rv
designs. TIllese classes Ilie irrtir-mrdid for ordiarre ilprilt hYIr bnlibecl~s~nl il
ndi othler spiaii luses. 'I'ire ,v are risen oil thi'i-irihd 0 :- te ir irs f I irIflrirrht s\drii ofr m( rpridt

i-omipolniints wii-e (quick luid errsvI i5rfh il'; sriiiii ed .yxi -hj-rIs -no rgngi
i-issar-v arid Nin-re it hiherrull 1fvallowr is ,5 I'- Insp(ext emihl. Tihend nra1XIIII tire IIetn ofiriimim clinti

q uiri to prririut, n-err dv ii sseifly , ev ell it1 3AvlrIIj ridsadtl- IIVI Ii -III diii riot.
of class 8311 (irnterrird) lhri-ro, whethr rnoslightlyN liniiseil or (liitY tinreiilds. (etrnl )ittedh oi' (Oalt ii, nr irici, iu-liffrimg Iii) rrhhrwrulirie

XlaxiiiimmII (ilietei5 of claiss l Aorleracefr seiil ofrixritn-rteil
tllIIn(15 iii-e less 1,han1 llrSiV by'01 tIn- iriorrt Qf tInV Or t1vl-Ilc fo5.vIM o 11mlullIlt

salicalo~vile ts iplid t cas 2A Fr le (b) A loiia n c-S and to/eratirc-s. --N (I alhiowrr leintiltciei a ppieatios ill Arro-ricai pilacticv thI e I -poiebtsle l('tlric"o g"gie
aillo~irwini is riot. ilvihriibli for plating" or -oiilg i , ht-1'tetri-ni-sO 'g'gIs

wilee tw tlr( ld s pite or olie (-oneiiig pro- arwit him tire hu1n 11 of size- of' thie, p!-odr-t tire
X~ii-ietir thr'iiiilis lineilor -irit~el s~ecai ro- grrges wvIl rssurre ii siiir 'i('r vivl-nine betweirtl pi-orIliet

visionls are rieenivvvF.u- 'Tile iniiu ildiraetes I n I'S rrihed to tir inn Ilxli irii n rirul limit s. Tioer'nirrcrs
of citss I 11 (irtrimil) tiui-eils, NvIuithir or )lort fiitr -sr--ieIu-ids--sie -- i-
phit i-i or coirtid, iri.- basic, a ff'on-ling nio 11Irllnreo tol Oiles res t 1 r, rippl on ivs nw spciii l

nitl)!,- el-rruru-i ft iIlvir withivll loinurrr isrret-iil figure 111.4.

diexteis winichi nin vimipnts ofvile t irisimi stmildohird i) Iirirke ri-coinint iolls for
(b ,I Allolwalac,'. anld lhrairces. Allowillires mind lirchossi's iof, or to spin-fy ifs uns forl, -oirt irugs.

tol'ninnri'i-s for tite r-esja-ctlye tinr-iud sr-iis alre hrrwive, it "-ill mid reirrir-ri ir-iarigiuriiitYx
spr-iifii-i inn t rilis anid the(ir. applicaitiol Is s11owt-rI if c'ir-i rrirr iiivris r11e followevd wirer-e-i- ci-(Id~I-
ill figuire- 111.. ilris priiili.

2. ( 'LASSi.s 2A ANi) 2Al. ((I) AiljIatiol. ( 'loss., It is li'sirlie~~l timti- filished thrris in-witilr
2A forll- rm 11t-iI i breinds and 211 for irrti-mrii tiri-inris t( in- huntS of size estmnIdIire 'd hirrii. To' tiit ('illr,
mIII-I h lirist i-ininririilrihv mrs'd thlnri stirrmilr-is fio' veeril tilirii sIirrrld inot i-xi-i-d tll Imiisir- SIZu
girri-rill lirjrlin'rt iolls, iiihidigjr'uriri't ur of molts, rift r pItlug, iruri irittririi thlrieads shoiulri irirt i
Scriwvs, niut's. uirnri siniilri thr-Iridid fistinris blow till inii si' sizi rifti-i'. rirt lug. It. is, r'-iogiiizr-d

'J'li(- irxirriir inirrtii iof i-miss, 2A- (-xtvinrl t uni Ow ir l- sro' e 5 (riiii'-iruiiiroil urs-d pnrri'il-si,
uurcirr t-i tlri-rns iur-les trrir riri":,r tiI rrrIt sr iis iir-iii grrlvinui'sirrg, wAdiii-ir u fii-iinl~

of ftlli- 11iiliriii. Tn- liiihiiXX'riiii priiiislrili- i-st nillishlui wili thiir-rii i'r:rte i-r hs i-u lirrie5-5
mug ~ ~ rui siisn i rgreir r-o Isserrilxv orn idi not 1,l11t1l1 i th li-,viope of t irls ii'orirrri-ndrn

ilrr' ciriig. iiuss -si-i' firl' tirirmns w ith rrld- 'Ir 2A prmril- Iriti ii tlirIII'iiIi 21u1 irI illiiw-
diiiti2' tiliish, tdw iririxorirriri ii~lrrrt' in' n-his 2A ri r'r' l \sin rtirin-irli-irt fill ci'rli rilgs irr- -sii-i irs
holy 1wi r-xi.-i-'ri-r b., ire( irliilriiit ort thrr ri1(ilri'r; tiirrsr- (eiijsti-d b.\ - le'iiirt ili- pri'-: I ll
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genieral t he 2 A allowati(v' Iri'( adleq uate' lnless oleiwise spec itiet, l ends are rigli l,
widoi'eit, for such1 (os Ii gs. Se )1lr% 2 above. hiand; at left-hland I I ii'ao ,b all bo d)olsigilite( ''Li"
Tlhere are varliables inIlI tilk Is coatlng and ats follows:
symmnetrv of coating resiltig flrom ('onillerclil lUN-A--
pi,'sss ], It ghld~l he' stresseil tlhat tlreabl
afteri plat jug shoulld be avccept-ei by it basiv sizet 2. APPLiICATiION OF 'iYrAN)A i' ) DEK81(,N AlON S.---
'(go'" thread i'iiig gage or' equi~iviili ill filictoa The mt' taild ard ei v 50'le i .lto . lst td if) tible
gage. Class IA provides ani allowlance, but in1 111.101, col. 2, are app~licable to tiie (orrespohling
this case tiie allowance is maintained for both sta idolrd t hread sizes wh en limits of size eutuforinl
coatedl afil imeciated prloduct . to those listed ill tabtle 111.10) or xN I enl hlresa crt'sts

Some tolerancee classes (10 liot. illid til 211 alow- are0 modlified1 in accordamice with par. .3 below. Tle
mi1ce, i. c., (lass 3A. It. is suggestedl itha tile olesignat ioul ' a ' ipplies to all tlireails of the
linlii Is of size before pin I ig be reduced by tile staildard series for- wichv limits of size are1 voml-
amomnt. of thle 2A allowatio whlerever that pu t d from step tables (sect ionl IV), incle iliiit,
allowance is advquiate.. tables, or l'iffied aid~ AIIineneti forln11at ionls for

No provision is miade for overcuttilig internal till celnuilIs.
threads, a-s coatings onl such thlreadn wre i101 3, 'I(11 linI'llEDS -It is occall ~ill ll n-
genleialiv required. Furt I ci, it Is verfv d iffli tlI cossar1,v to Imod if v the I inn 15 of -,i (e of Ill e 1,1111] or
to depos*it a1 signlificanit I Iickniess of coatin oil (I thle Ii aiiieteci of tillCN eiiirmiIli tread or thie( 111 1101
flaiiks of internnal threa(ls, Wh1ere it specific di ame11t c of tnill en iiil lithread froli i o 11 il i itS
thickness of coalig is; req uiired In all inlternlal est obl isiie( for staOlii(Id scrie, Ilrl ' inl orderi to
thlread, it. is sliggested( that. Ithe thrmeadl be over( tit lit a1 sp~ecific pr pose bu11t NNtwi c11(iIaiige ill (111ss
SO 111(1 the thlieaol as-, ('011ed will be ael('pte( by u of ti ureaol or pitc dl Iiamiet em liits. Suichi threads
''go'' thread plulg gage of basic size. shou ldl be specifie(d0 with t1he o'st ald~ th i read

(Iesignatioil followed by a1 stat vnmeilt of Ithe mloadi-
S. MET140D OF DESIGNATING A SCREW THREAD fied dialietei' linlits anid tin', designation .-M'tOD."'

1. STA NDAIID MFTHOD OF I)ESIGNATiNc.-TIIV J~ixa Inp '..:
stmaf(lar method of designlatinig a screw thread is Externial thread:
by speifing inl seq 101 )vvIs the1 I0 lo11illial SiZe, 11111ber( 24 UN 3 MOD
of. tihrehds per'inh thl'1ad series smilbl~, alio tijo diaete .200.364 '%101
thr'ead (class symbol, slhIplvii~t ei opi onally by hilt ernal thread:

Itc'h diaflletr wid its tolei'aice 0or lit('l-diamuete' -'' -24 N F-2B MODI.
jimits of size. Nlnoi' (diam'eer 0.330 0.3361 MOD,.

Ani example of anl external t hiiead (lesigna tiOll 4. TiIu;,,ADS 0TH IE10VlI- 'EiID--e Se('i in
anld its, minmg is giveni below: IV p) 100.

Axom pie: X'-20 UINC-3A U, N'IFE!1) T1110uAD 'S'YMI!1OL D)i',IGN.vrIONs.--
I 7iircad class dcst- W-'v en ti li'1ldi seiis svil 101 ill it oh sigiltionl of at

v(1601 screw 01lijiad 511ii't s with 'TU'' it jIndicates flint.
Tit hrrad serw-s di(IUJio thw liis selils oi l it er-pitell ('omiii llaitioll ('oI'i's-

(se' diI.Il(Istii 1(7 lres) spoillSi idsI l ro'e't , i cil11(1 ig l0 iraic('s tlda

I Numbn er of t/ir('(IIIA per ?70h ('I. 1lhownic ; hlif 1111Y) , xwiti the British awl1 ( 'niiliii
t -o nn (if -,i ( ( rar~aial dia.;nefe, or I lir'iid (of thle sitllm' desIiillln. I lowi'vor, wihei'(

Ntlre.w 70111 ber) Ithe tI (1111' not1 iI)Iat'll iii hrea 4 liro'iii ilc;iat mn of

1]) (1.2 175 0,21 47-(8peifieation, of PPJ oph1llu ab 1n:"w ]A, 2A, ;iA, Ii, 2B, or 3Bl, all Ithreadn

Wherie this , or a t.Ihread of it. clanss othci' thai 2A , tl-IreIS 15 51 bI(S('(l
is t~o , )( (i ted, the dlesignato 111 ,~l yl f, uiil ess othem-
Wise spe1cifi ed ill pI'oci liei t (101 I i'its, be fol-
lowed by the wor'ds "avfter coating, 111015 6. LIMITS OF SIZE, STANDARD THREAD ShIRIES,

Y4-20 UM.' 3A TABLE 111.10

Il) 0.217,5 0.2147 AF,"'lFt COATVI'NG (i"])ei( 1,111' limiits (If size, allowanlces, 1111d1 torlinces-
tion of PPI optional11() for' the( lified cIlssM ale givell ill 1111111, 111.101.

1/ Sec ''3. 'Fli-i-td -,vives, Syiilas, 1an1d Siiggi't'
IA2 UNC----2A ?_pic~ iflls. . A

J ) (1.2164- -0.2 127" (Spee~ficatdon of I'I) opinut ie ii'iii~ii1- lim Pit mIcl hi ite liti

P1) 0.21 (A 0.2127 . at' Iin 11tat iou of till \i it u diun ..ii lrI'l c
BI~1l ,til )A' ~ ~ , , ,c~utr ~ i'fill nlimen clmalsses:. 'l'miiinli pitch

P1) 0.217,5 MIAX. f~ r to xforki lii 1iiv;0'() d1imiat ei liiitsmii I( hv' iiitci'pi'etiol Iln ali'oIllice

AFTPER U0A'rING withl pal. st', p. 22.
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TAFILE 111,10,-Standard serie8 limits of size--Unified and Ainerican screw threads

External •Itra

Nomial eris Pich iamter imis !Major
si~E III deslna- M ajor diam eter li mi Pi c ia e erlmts M inor diam - P itc1h dia nm eter lim its dia n-

threads, tionl Allo)w. Minlor etcr liits . I
pe'r Inch (;Awsq ainte _ _ _ (11am C eter

M a! i l M l a t ] T o lor ter d i a ~,r
lax~~il Max I' l a :VIIal lln N1ax &11. Mi

in. i i. in1. in . Ill. [ n , in, i L inl. in- i~ . n inl

2A0 0.0005 0.059S 0.0563 ----- 0.0514 ,09 0.01 0.0442 2B 0.0465 0.0514 0 0519 0.0542 0. 00.1 0.0600
3-8A 0000 . 060 . 0N(} .568. --- 05 19, QN.(r)t .0!)1 .04-17 311 ,I)165 .[151- I .1519 .0!,3( .on17 .ot')0

1 C 2 A .(Wh6 .01724 06S ------- 06123 .01l13 .0'0 .I32 2 Mil 00' 6 23 (H (;t 129 .0655 .(KOil' .0730
1 -6 4 N ( ' 3 A . ( 0 0 0 .0 7 30J 0 6 9 2 ------- - .0 6 14 n o t5 . 5 8 3 1 . 5 1 0 Z : ' . O 6 8 .1 1 t 0 3

2 A . 0006 .0724 .01 ----- .1(14 l .H5 .0019 I .0551 2 11 ."5o o. 5 or IV (1f;-10 .5 66825 .0730
1- 7 2 N F 3 A .0 1,' 0 0 7 3 0 ,(1119 5 _ . _ .) 6 4 0 .0 ,6 2 1 .0 0 14 .5t o 3 1 .51t .[11" 5 116/l 4 01 o 5 9 .0 0 1 0 .0 73 0
2-56 N C" 2A .0006 .0R54 .0913 .... .0738 .0717 .0021 ,. 06.'35 2IB Of'67 .0737 .074- 1 ,0772 .002 8 0

3tA 000 (11) 01)iL .0 i ----- .074"t .117'11( .0 1f1; .0- 31 .JO O7 7 .S44 .(75 X2 .8"

2-434 N F 2 .,)h' .0 4 O1 , . .. 07' .1;3 .0020 .0;1; 12 2t 11 ,1 . "15 1')5 u17s 011. 17 ,08111

3A .0000 .0860) 1.08S22 ----- 0759 .0744 o0015 .(Yli]8 3B1 .0I691l .0753 .0O759 0177-J OI12) .0860}

3-48 NC 2A .0007 .09 Q .0938 .- : .)25 .( .1727 211 .) I7:41 .11| .11 .O115 .0030 .01-qK)

.01-57 .N! F' 0912 .---7-.--4 .0(22 .o714 2 111 . I 7.(865 .0874 .01V2 .00X2S .01m)0
,'-6 N" 3A noo 01)i .)( 0. .9491 ----- 874 .0.15.9 . IIl0 N 771 3I] .7!7 V1 ¢5 .OSi74 011h95 fl0)(21 Oi"9/)

C.A.08 .12 :1061 ----- 0950 I 0925 .01025 .0905 12 .091 9 .09319 .0958 .91 .0033 .1120
4-03A IN(") .11120i 016 9 ------.. .5s' .0939 .01119 .0OS13 ' 3B1 .hi9 t 0939 . 5'- .S . 00(24 .1l12)

4-48 NF 2A 0007 . Il; 113 k :1 ...... --- --- (17 .09,94 .0021 .'657 211 .111(94 h;4 () 5 .1011i 00X31 1 1INh
3 A* i 0 0 0( . 1 1 2 01 . 1 0 7 5 --.. . .... 0 0 8 5 .0 1 1 7 .1 O D I S 0 " ll I a1 I1 . l 1 4 .0 9 5 . 1 8 ( 1 .0 0 2 3 i . 11 12

N ' 2A .0009 .1242 .1191 ......... 1080 ."10154 ( .2i .093.5 211 .09 1 0C2 .0 1121 .IM3 .1,'0
3- 4 N 3 A .00 0 . 1 12,r 

) 
1 99 .. ..I M - - - 10 88 [ 10 6 B1 .0 9 19 .0 0 43 3 1 .0 1,79 .10 6 2 .10 88 1 1 13 .0 1_ i .125 0

,-44 NF 2A 00-17 .1243 .1195 [........ 1095 .10701 . N')25 '64 . 2B .1004 .1079 .1102 113,t .00X32 .12S51

3A .(MK) [ 1250 .1202 -------- .. 1102 ID.l i4 .001)1 I 0971 'il1 .10011 .1079 . 02)k 112,; .(M11 I1'£!11
2A .0008 I 1372 ,1312 ------ :11091 .1141 .002SI .09s 9 2H .1 04 .114 .II77 1214 .09.17 .138i0

3-:2 N c 3 A I0( . 3 1( .13 201 ..... . 1177 .115 i .I )2 1 , 0 17 3 11 . 10 4 01 11 40 . 11Z 7 1 2 0 1 .0 0 27 .1: w0

-4 N F 2A .0009 1372 . 1321 ----.... .1210 .118-t 002112" , .11 W.- 911 ,111 111, 121.4 1252 ())1 0o I .|SO
&A N] ol 3A 32 - _ .211i .I I 9A .IXO2(i .10173( . 110 ll6 .2N 1241t .X25 1 1

8-32 NC' 2A .OO .1631 .1571 --..... .1428 ,1.199 .0029 ,1248 21; 1 0 " 1 39 .13 1475 ,13 14000 16101 1 -Y O i! ..... .43(7 1415 0022 .i2.57 31l 10 13SQ 1 437, .1416 1
OOO / 1632 .1577 .1452 .1424 .002 X . 2 I " 1 2 B] .134 ) 142 .11 Vil 14 ! . : 16 1{p

8 - 3 F 3 A . 0 0 0 1 6 4 0 .1 5 9 5 .. .. 1 6 0 . 4 3 0 .1 )2 1 'A l!) 3 1 ] . 3 4 1 1 4 1 A . 1 0 1 4 7 .( 2 7 . 1 6 4 0 o
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TABLE 11.lO,--Standard series limit.n of size-Unified and American screw thrcads--Continucd
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3 A ,l 1.501 1,2106..... . .2091 . 245; 003. 1 1733 331 1. 1820 1. 19s 1 21!4 1 141 i 01150 1. 2.1W

NIE I 20,5 1 2A14.1 I 1217, 110T9 1. 1113 211 1 1 , 1 11. 1, 2131 1 212 . (041;;i 1.27"0)
3 .A (8061 1.2411) 1. 2413 1 I. .21. 3. 211: I 0I3; 1, IInI 311 1.1111 1.3N481 1 21I9 121.S6 0017 1 2.,510

.1I 2 0OR17 1.310S 1. 2991 1. 2,7 09 0051 1. 20116 211 14222 1 240 1, 2511 3.2159 .007 13125
3A ,000 1.3125 1.31 . . . 25sf1 1. 2541 001.11 1 2363 i 28 23.'1 2 , 11 3 21110 .0056 1.3125
2A .0015 1.3110 I. i. I 1.2"04 1.2653 0151 1 23 211 1.25 1,259 1.2739 1,21115 .006 3,312.5

/ .k 0000 1.3125 1.3011 .... 1,2719 1.26SI .003M 1.,15,' 311 1.210 1. 5:313 1.2719 1.27G9 .00-10 1.312514 I0II- 1311l( 1:12:1 . 1"3l I Th0I .1('1 3.2428 21 311232 1. 2; 1.:271 1.2-127 .01i3 13125

1 5/14I-AX NI.Jr] I .4801( _ I 3125 1.I (I0 1.30 1 724 .4101, 1 1-13 :1 1 2520 1 25(7 1,27t3 1.2511 .M17 1 :1125

14 .0021 -23726 I.15 3 0121 1.1601 1 1,195 I2 225 1, 21167 :1. s2 -0155 1,3750
J% A .IN0 24 .0024 13726 1.35ti 1.3,153 1.2643 1.25G3 00o0 2.161 211 1.195 1.2- 1.2607 / 1.2771 .0101 1.3750

3.A .0000 1, 3750 1,356x .. 2667 1.2c07 .0oi40 I. 1705 311 1.39.0 1, 214 I. 2G67 3 .2745 .07 1.3750
2 .1(2"2 1.372- 1.10714 1. 3.i03 .I.2: I ".814 00(172 1.219,1 211 1.241 1.2 : I .- 13 I 1. 3 11:13 , 00!,3 1 :(70l

.CHI .I i.37.50 1"",oo I 1 I't 1.2%11 A10.51 L 2211; 4 1; 1.2160 1. :-5 1 .' I - a - 1. :11 1 .1 W01 4 11 375(1

2. .0019 1.37,11 1,3559 .. 3190 ,.1096 ,0091 1.2709 I1 1.285 1_303 1.3209 1.3332 .0121 1.3750
ISA- 12 IM'F 2A .001 1.3731 1.3627 1.1190 1.3127 •0063 1.2709 233 1.2K5 1313 1.3205 1,2291 , 002 1. 3750

3A .0(0 3.1750 I1.3836.. ...... 1.3209 1.3162 .0017 1.272S 311 1,2s50 1. 2913 I3,3200 1.3270 10161 1.3750
2A .0015 1.3733 1,641 . .3329 1,3270 .0051 1,2960 211 1.307 1.321 1.3311 1.34110 .006 1.3750

I,A16 UN 34 .0000 I. 37511 1. 36.... .1334 1 33X0G .0038 I. 2903 313 3,3070 I. 31511 .3314 1. 3394 I 0050 1.3750
NIE 15 2 (A (1(1 I T: IS I l6S .337 1 3312.5 0084!1 l.:1W53 21 I1 1. i.1:411 r, 1 2 is! I 31h2 (KI .4 1 ;13,50

1I 0-18 .I. io 1 3 I:3X91 1 t 1.33:.-3 ,003G 1.;411 :11i I.115 I 11in 1 331m i 1.3t.11; .to01 I i.3750

2A .1 U001 4 I,1357 I. 4t24 1. 3 3 G 1.3757 .00591 1,33.15 211 1.:.17 1.365 .3. .11 13.3910 .0076 1.4375
3 7/16-12 1 UN 3A .0000 1. 4175 1 .4263 - ..-- .314 1,3790 .0044 1.3353 311 1.3470 1.3573 1.33 - 1 , 0057 1,4375

/ N 2A 0016 1 43. I ,265 1.3953 1.3901 .0052 1.3592 211 1.370 1.30-1 2.3969 1,4037 .00; 1,4375
3A .000 1 4-375 1. 4281 1.3969 1.3930 .0039 1. 3608 311 3.3700 1.37K.'1 . 3969 1. 4020 0051 1.4375

2,A I INi)15 I 4314d) 142. -1 1. 31991 I 31149 .00,11 1 3179 211 .377 2. :318 1. 4014 1 107W .011.r I 4:17;

i 4,1 17 1 .971G 131772 .: 1. 2931 iB 32. 1.:35o 1.3917 1.4075 0hl 1 .5,c 7
1/ 6 0N00 nZ4 1.,t97f 1 470: .3X93 1.3012 .041 1,2931 211 1.320 1.3501 1.3917 2.4022 .0105 1.50oo

.1 A 00I I5 500 1 I 4714 1.3917 1.3856 201.; 1 .55 323 1.3200 1. 3"96 1.3917 1. 3996 .0079 1, 5000
'i0 .112- 1 I .K I. IN I I 011 73 .:11 . 4 21 1.315 I 3981 1.41811 3.4293 .1 1!1, 1 TAioo

1. 3A 'A .)N,.3, ... ... .41N 1 13: . , 1.3111 111 B :14;,4 1 3797 1 1 1..12.1'!; ."0(71 1 !100
II .15 (019" 1. 194';1' 1, ,1019 ,44- 1.43-1 1}011h 1.19591 IlI 11410 J 4211 3.4459 1,45s1 .02t5 'I. 5003

11/ 32 INF 24 41039 2.4OsI 1. 467 .414-t0 I ,t4376 fi4 1 1. 3959 711 1.410 1,21 1.4.159! 1,4512 .0083 1 0000
I IA (1110 .501 1 ... --- I1133 1 4111 . iii .1;49( l 0 1,.4101 1.419 1,4.459 I 1.4522 .0003 3,500

2/1AIN { . 1.590.1 1409 17 1.4526 .0052 3,4237 234 .432 3.436 1,4503 1.4062 *0064 1.5000
4/0 06 IN I A 0000 1,5000 1,490G ..... 1.4594 1,4555 0039 1. 4233 3B 1 .4320 1,4108 1.459.1 1,4615 .0051 1. 50(012 1 1. V 3051 I-1145 1 34581 4526 l(1 .005 4:17 214 1. 4-Ill .452f 1. 4.11 1474 : 010 1. 70ow

N 2A .111 1. 1 1 1 1.-110 ....... 1 462-) 1 41(3 ( ( I 43(U 21 1.4110 1.4-5 1. 401 1 47017 ,11145 1. $N 01!'; l1 .N F O (M)) l,~ll u314;:9 14~i Ii7 I4318 '$1 1 440( 141"io 1.4(,t VIM 41;S7 .(o)IN s .,l~

. Ia-I I ifr, 1 95 , 1 523 1.5151 .I H . ,
')
2 4512 211 144!.W 1 . 9 1 09(14 1..-,2 !;7 •

W.lN . - I N .7 .03 0. I '1 , 1 , 1;(1 .S3 Ii. :i 1. -IxM 311 1.419,1 , :M.43 I , i 1 .5271 1 , :,(51 1.425
0I. 1. - 1. -; I .2 "!.I 1. ,-I 1r19 (;1, 1 1 1.411:I 211 1 G(2 1. 615 t 5361 1.51214 (111(1 1 r,[ 25

I 60,- 1 ') 1 ',25 , I.;)550 157 I .;5201 71. 7 0,417 1.4111: 311 1.51n020 I. 1, )5 1 52651 1.5:112 4 '
N . 1 ;22 ( 1 '2 17 '04j I 1.5 "t n 47 .0)71 1 1 .1;11 211 1.4(0 1 .515 1.F.r 8 3 55 5 1('i97 r I ( 1

rI X12I 1 011 .. . 1. , l I 7"137 . 1O07' I 1. 471i 411 I .1'11 1 .1)37 100 2 1 . 57.171 ,o>) 141 51,
2A ,(011 1,62:12 2. G631N ...... , 1 .56 2 .0059 1.5210) 211 1,51.5 1.553 ,5709 1,57115 (076 1. G1501%-12 UN . 160.5 ,G31 .5709 3. I o,/6 0041 3. 5220 311 1.5350 1.5-118 1.5709 .5766 :0057 !,6o503A 'oo I I. K, .11 .50 ,ff
24 ,00111 . r231 1. 310 .1 3S? .5771 .0052 1.5167 211 1,557 1,571 1.51if 1.5912 .0008 1.6250

/'-16 ITIN 3A 000 1. i.250 :. Gust, --.- 51131 3. owo1 ' .041 X.51 1 3a 3 ..557 . 5651; 1.F I, 5595 ,1(0051 - .5250
14 2 11. .''.2:1.5 1 .14 1 .71 I 7,1'4 .t i 4 I 3.55:1 211 1.515 I 571 1 .8111 I 51451 .01117, 1 24123,"-11'i N t'CF Ii 0 .; , 1 I 17 I;7'l ]llil "- I,;1,,11 I 51)%72' - .(Ii:(57 3.5,178i; :413 I3f4l.4( I .57341) 1.51151 1.517 .101(0 11201

N011( 1 .,0,(4 I I.-.. .. I P11'3 I. 0183j 41137:1 1.50(4 21 r.I211 ,7.3 1. ,14 41 'Vi 15 01) 1 1 17
2l'l' ( IN D1, i i I I1 7) ' 1 6i'i V- .. 1 Wilt it .410r1[3 I M )l( Iq tl 1 ;" c)1 ;. i t 11 I (;W 9 ,:) .I);)5(011 1 C.I 7,5
3 N Wl(0 f I 1.40 7 1 1 i- I 61 1 1 .41 o l) I 313 1 00 1 . 4li 1,(6 11 1 I6.7? 1 i 1 ;15275

3110"1 18 6I"'8
I' N 1, .r 1 1 ;7 * V_ I I.r 1' 14: 47 -I ' 14),5 3 61101 313 1 6H2714 1 Q - ill", 1 r.( II I 1 513 ( 09I) 1 4170

3.4 i 1 1.7171 1 731l, 1.017 1.01o1.5919 333 .3. 1.508G 1.621l U117 .0171 1.7500
134 5 1IN(; 24 .1 1127 1.7373 1, 7" 1.714I 1 ,621 3.. 05 .009 : 1.5019 233 1,5 2.; ,621 I 413 7 .011 1.7500

3A 0(10 1,75(140 1 ],'1I 1.6201 3,3114, .41067 1,5040 333 1. 0 1.1575 1,6",201 3.0G2X .0087 1,7600

. ., l 1"t ..'4 4 I t...1. I G7 'W 1) 7.)7 I 2 11 1. IlS, I [;:17 Iu, i I I7i;2 .A099 1. 7-7 )
if1 I411 1 7 34 1 1118 -1 2 '"'73 N171 1. 7.71,0 7(

/ 2 24 00, 11 1 ..7 731 369 11 11 .0160 11.1;6(I 211 1.6904- 1.67t 1,111159 I .7037 I471 I 1.7500
12 N32A SI00N0 1.751) 1. 7386 ,1 .6959 136914 .0045 - 1.6471 311 1.600 ' 1.6698 G.659 1.7017 .0051 1.7.00
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TAIL II.10.-S andard scrics limit s of size-Jificd and American screw trecads-Coitiued

l.'xtcruol * Internal

Noin l .Serles
an17.1 d dsIhna- Major tlnieter 1lts I Pitch diameter li jits 1Iir 1I:u ' Ilitci dim.tznr Ill(t :

till , tioll All I lt nr It lill *ts ' 
por Inchi Clauss I11lt'0 '11:1171_____________ ______ * n - C hiss - d-I ccr

oIIu7rmx 8 I If o o In
MA,[X I, N1 A ll N11[l1 c Ma~x hi Allt 'M1 i~tx 1111 Max ' N1 " ill

S 2A 0.001 1.74S1 1.;7390' - 17 0 1. -,025 0,0io5i 1. G77 21 1.6X2 1. 06 1. 720,1 1.7163 0.0t6 1.75
313- A 0000 1.75H 1.7J . . 1. 7 AIM 1.7051 .0010 1.67: 113 i 1.0S20 I.G:0 1.71)4 1,714 .0052 1.7500

N 2.% . 11 ]. 1 '. 1 :,o11, I -- - 1. .7T3 I I.7 1 (. 5 1.72: I 1 73. ' '2 211 ."I -1 1.7. 7 71 77N 1, ,;i I, ,1.5I
174-1 UN 3A .0090 .1.50 I 1(69

I  
17 2' 1.,m1 .0111 1.7710 :11 1. 74,0 1.7.52 179 1.) 7 7 , .01: I sih2

17-1 .N1i 2: .1 7 1. 1 .1511 A .01177 1. 7 . . 7 3 211 1. 74D5 1. 7 1.5 i I .1 13 .09 lo

2 . X h73? .8618 s 11 1 .77 211 1I 7 111.87502 IN 3A noon ,750 1,60.. 1, x0I1. s,8 i{o1f 1 1.7728 M1l 1.780 1.7 15 1. S24.1 1.S296 .01o52 1. .750
2A .o0i I . ' s I I. '-1 I 1. ,275 .0053 1 9A -7 211 L-o7 1.021 1. 136 1.1113 .171 I 1. "750

N . . ( 1. , 1. 1 1. ,';'1I .M 1 't1. S7(1 2 211 .1. 47( 1. 1 .1151 9(1) . 2 W39 1 1 % 7I t 16 1 ; Ik  001N}( ) 1 .93 7., 1. T217 a, K~ 4 1 .{l.{ .K I t 1. |! .,"71p0 1. 4 3 1 lq. ./| . 1.' d7

IA .0129 9 971 I ,1011 1 N52 1. 35 .0113 1.7245 Ill 1.759 1.795 1.0557 1.8713 .01. 2.0000
2-4/2 1NC 2A .002 1.9.71 1.975 1 61 2 1 . 13 3 .0:5 i 1.7215 211 1.759 1.795 I.S.5.7 1.8N51 ( .012" 2.0000

SA .0000 2.0010 1 1. 97S,1 I..557 
I 
1.,pt.00 .0n7 1.72".1 311 1.7590 1. 7M61 1 1,5.557 1,'1650 1006 2.0000

2A .0'113 1 I 1. A _ 1 821A .UN1 . I 1111 1. 1 1 .40 1 '(('8 1 (1')) .(1111 2 10012-S N I ; . f 2 1 4 i I
-'

l
) 

. - 1 ) 1 I 1:11 .158 1 .1111 1. ] O1o I q717 1. q 18 1. U.x I ((05! 2 .l601
2A .001 .1 9 ' I,'(1 ..... 9511 ' 1.9 "1 .!5 01M 1 1.9 21 1. 110 1.928 1.; 15. 1 .9555"1 8 .0070 2.0000

2-12 TIN .A4 001111 2,0009ll Ii I. 4.'',6 1. (415! 1.9 11 ,41015 'I, 1.0920,5 11 1 900IH 1. 91901} .6q159 1.9510 . 059J 2. 0000
21 Uti'(2A .016 17 .9081g I..96.(0 1.'17 

9
n 1, 521 .0151 1.,217 211 I1 932 1.9102 1.2|591 1. 96.11l .0070 •2,00,0

3 .0000 2.0000 1 11' 071 . .. 1 1.0554 ,.000i 1.93'33 1, 1.9320 1.010, 1.9. 1 I 1.961C, .005) 2.0000

2. .k11111; 2 "109 2 . o 1.5 2.12 -13'l 2 A1 11 . !Nl 1 2 71 1 lI 1.1 .6I 2 (1 2.1121 1 2 (0(1 1 .11170 2 2 5
2h04o-1

1  N 3.% 111111 2 11 127, 2 (1) (p)*44 2 02 1 if Il- ') (tom 1 1(655 j :1)1 1l9l150.A2IN:33 2. 1 2 (1 71 I 01172 .2.1 1,2

2k (1124 I 2 1'21; I2 I Il 11(11 2 ilill I 155 .1117 1 1' (l2 j 2I 1.''(I, 2 A I5 2 1 1 .7, 2 DE I 1V 1 j .f)1;12 2 I1 o
11t -A. .()Hll 2 12711 2 111111 " I I1

i
s 2 117!4 I 1

-
71(1 3B1 1 211/11 ' 17 2 DI11 (2 f 1 5 .(o177 ' 12rM

2A .0018 2, 1232 . I1 . 2 (1191 2.06:1 , .0161 2.1'?10 211 205 2,052 2.07111 2,11(0 .01971 2. 125021/-12 ALIN it 2010 ill.1:2 1 2 . . .1711'2 li. t15 * ''
1 .4 A oOlo j2. 12,I0 2 116 1 (7 W1 206 .9111r 2, 0220 I 11 2, 0" .11s 2.1709 2. 7i.s .005 11 2.1250

UI2 A .01 7 2.123"1 2.1110 . ." ' 2,0771 . . 051 2. 0"11G7 211 2.05, 2.071 2. 021 ! 2.0914 .10(70 2.1250
-12 3A .0000 5 2.1 2. 2 081 ' 2,l83 0041 2.0'183 311 2.0579 2.065 2.0911 2.0896 .0052 2.12,0

'-16 N 2A ll A2 41 3 2. 17t; 2 11.1 2. 1:(1 .( "4 2 I1(12 211 2.----) -- 1 '.- 2 2I IAll 2 1531 .1111i1 A 1752 13A .(1 2.18, - .1. 1-1 2.1121 . .110|1 . 111. IBS 2.12(1 12 12it 2.1t1A1 2.152) A,052 . 5
2IV .0029 I ' '.1028' 2.00s2 .0146g 1.'-i'.11

, 
i 12009 2.015 2.1057 2.1217 .01911 2,2500

UNG -4. 2A , .7025 2.2 .' 2.I'1 11 ',106 2.09 01 I (1197 1.91 I 211 2.009 2,n) , 2, i(27 2.1155 .1126 2. ,06
21/i-412 -k 2 2. omi I I w, 2.1i,157 2. 11V352 . -0

SA .0000 2.2500 2.221 2. 165.'7 2.118 1 (173 1 19771 o1 111(1 2. 1111 2.1 12 7 .2(0..2 5 2. 25(0
25 A .WN 2 2171; 2 ".!:121; . 1 I 2 15S2 5 (111".C.- 2 1 1.12 21t 2.11'

,  
2 11 1 2 1,."' 2 7!2 I 1 25-0

;%N .Illl , 2 2."1)l 2 2:17 -. I . 112 Ml(0 2 101(f11 :111 211511 ' 2. 12-t-,17 2 Il''- 2 7500 , 1782.6(
21/4A12 UN .ouI 2,21'V2 . 2.2I CS 2.1911 2. 1(006 .111 2.1160 211 2.160 C 2.17s; 2.1l5 0 2,20:1 I .01"9 2.2500

N .011000 2.25110 2.2:10 - ' 12. 'l - 2, P) I1 .005 2 .1178 :tit 2. (10) 2,10G9 2. 51t " . 203l ,0 2151 I 2500

2A illi 2.2 .2300 2 2o r 2.2021 .01151 2. 1717 1t 2.11(2 - 2.19f, 2. 20m 2.21111 .m01711 2,2500
- .0000 j .2,((0 2.2 106l ._ 9 '"0.1 2. :53 1 .10011 2. 1733 3 B 2. 1.2 2. 1910 2.21091 2.21 i , .0052 2, 251)

j .' .01117 -:-- 2 1111 ... 7 2 '2,-7 .005 2 '2MII 23).' 21., 2.. 2" 11 0711 7 (( 2 2 315
( if M I 12..- 2. 1 7:23-A N 

;
3 1 2 331 A 2{ 2 2.2 (61 .0 11 2..1.3I.2 2, 277:1 .1111 2. 1125

2A .0019 2.5531 2.3617 .. ... 31'0 2,12? .0062 2.2709 211 2. ". -: 2.303 2,32w)2 2. ow90 ,I*o(1 2. 2750

UN 12 AIN { A I.000(o 2,.751 , 2.,21 . .. i 2.3201I2.3, .00,; 2.2720 31 2.2250 2,2!1 2..12(9 2,3260 0060 2.3750
'A 1.017 2.2713. .2 .'1. (-- 211.272 .6055 2,297, 211 2.3o7 1 2 .21 2.3:111 2.:111 , .(}072 2.2750

% -16 UN 3 A .0000 2.57511 2.1:15 6 ' I 2.130.1 .01111 2. 2.x3 511 2.3070 '2.3152 2,1:M11 2. 33!; (051 2, 3750
2,1 .1017 I .1:17.82 4"1) .... ' 21 ( )7.4I5. 1 1i1r5 211 2 71M 2 T'( 1 2 l II. ) . .1111' ' 1:{75

27,'-1
6  

N ;: 1. }it A . 7-( 2 .1 ... o 2 ) ) I , 1:'11K128 - ,III 2 '((" :1 700'1' :13: '2 *2 i. l , .11121(1 2 :7'5

IA .0(1161 2.199 - 2 2. 31. 2,9110 .0155 2.112 Ill 2.2 21 267 1 2.311 2..57 .0'12 2,50002V/,4  
[LI N C 24k - I I i 2.12 - . 11 2.1 ' 231VS52.32 I .0101 2. 1902 21 2.'T9 .267 2, 371 2. 1511 .1125 2,5000

3A ,1000 2.5111 2. 1762 -(2:71i 2.32111 .007,14 2. 1923 i %1 2. 0 1 25l1 2.376 2.3177. .101 2,50011
2 .01121 2 -,(('7( 2 8 2 . " 2. 1 2. 1 '2 ( 2 2 .(1(22 .1(2 I 1 ' ,- ".1 2.1188 .'Y.1 .1)I,,, 251001

: . [ O. 227 006 1 2 {V ; 3 -.1717'2 .0I,2 -12.8 .1}161 24:2(;)I i

21/z-12 2A .0011 2. 1261 2. 12s,7 .A11Al 2. 178 0062 2.3(.45 211 2. 110 1 2,42S 2. .1 52 151(1 .11 2i 5(14(0
' 3 3A ' )00((o 2..5m 2.5(0 144 6 '2. 1159 2.41A113 (10 If, 2.397h :1 11 2,4100 2,110m Al.i 2,,1W10 J{10 2..5D1012A }1O117 .11. 21. K -.577 L 1. 1522 1055 21 2, it 2 ..1 ,

Ij' 01-. 22240 11~212 1,05~ 16 1j2 12. 2116 2.02 2.,!1666I~ .0(M72 2. 500
21, i6 IN 3A .10(i 2, 5010 2. 4101 i "1 2. 1551 1.n I ' 12 21 11 1 :t 1(05 1.91 2.'I3tB .'4 3.5(1(0

2A 1 .0111 2_I111 2. l 17 2.. 5,W111 2.562K 01.2 2. 520.9 211 2. 5:115, 25 5r, 2.5 790) . (1bo1 2. ,2502% 12 V.N 3A .i00 2. ,250 2. 2 1 D 1 .2.57w1 2. 5663 , il(11 11- 2 " 62 i 2 5:150 2, r, I I06 2.5 769 1.2116( 2.6250
22 .0017 2.-2 fi (151 2 . ' 27 2,5752 .055 2.5 1tiG 2 2.55 . .11 2, '11 2.5916 ,01172 .2. 50

23A1 UN .A 2. 2. C,12 .111. 1 x A 1 2. 5 l 2.5 0(011 11 ( 2.(Ml ' I 2 311 .5 5o '2. r, Ss 2.8.K%11 2. f(.1 0(151 2.fi250

IA . 3122 2.7 16, 2 111 2 ..I .5, .01.( 2.11 1 II .17 9 2. 517 2..,S76 2. (i18,2 ,020h 2.7500
23/4-4 UNC 2A .(;122 2.7411 '." 2 7111 2.5%1, 2.5',739 .105 '2 11. 1 21 2., . 2. " 7, 2.61(1:l1 .41117 2.7500

3A .(oo 2, 7501) 2. 722 . I 2.57297 .0179 .1 AM "I 2 1790 2. 51 .1 2. 5876 2. 979 .01131 2. 7509
3/ ',I -.2 (0011,i 4)7'11 71 -, Th ' -" ' l' 1(1 ((

'
8

°, i 1[44l .8 ',''
l

' III - 1 1 '1 ' 1") I; ~ (]( 2 7"i l

t h I 7 l I 2 727[I0 2 G)l07 '2 1''1AO I6x1(1 . 1111(8 '1 77.,[m
3~, 8 A NIli 25.1( ' ,1.l-( 0,8 2 11"7 , :1 I ' 2(' _ I .i--'- ( 12 (1 1 -. .11(I1 2 7.7101l

J 2A .0019 2.2;. ' I7 1 ' 2 111 1 2.207; .2( 2 . 0154. ' " ' ,0 2. 1.t .' 5C I 2.71111 .001I 2.7510
234 12 !IN 3A .00(0 2,751 2. 72101 G95' 6 ' #;!)11 ' . 11 2.1.t1 8 I 311 2,. f11 : 2.,6 1 2,¢ 51 2.7i619 , i((1i 2.75(4

24 ,1k l7 2.7422 2.7381 .. 7007 ' 2.7(122 .11(55 2. 6;716 21R 2.6,2 2 (1140. 2.7(1(4 2,711?:: .T(71 2,750
2V-16 TIN { .(1'l 0 2.751(11 .71011 '2. 7'41 , 2. 7053 1)()11 2. 6733 .1 31t 2.,,20 2.6106 l, '111 2,71(0 Is 106$ 2.75iY

12 TIN 2A .1192.} 2,I.731 2.1117 .I 1) .17 .01 6i}3 2.7709 21 2, 705 2. S0 2, 021 2.0291 1 .0022 2. K750
SI A 01114 Z. 07511) 2.0 (1 - 'I- 8'(' 2.81112 : ((1(17 2, 772k :111 2..75( 2.711M 2, 8211. 2. 6271 I01(2 2,0750

2A I6 N017 2. 0733 2. i,' 2. 1327 8271 i 2.79U6 2 21 2N1 2 21 2. N1 t 2 117 7 7,027/8--4 1 N 3A 10(1 2. 075 2,.06,41 811 2.8:1(12 Sip (-. 12 ..32 : 2, 79(3 :1 11 2 7 2.1155 2. 7-"(1
.01(322 2,9268 2.141111 2 ( i 2.8 .o h0II 2.600 1 I 2. 21 , (2 76 2.C155 . (221111 21 (17}2

2. li:lli 2. 96 11 2,3 p,. 1A1 A. 2,! m 113 2. 2. N. !, I. ,R ¢ 5 . 1.] .11[}

3-4 .1(1:}i12 2. ! 1;66 2. 97:11 2 9'11]1 8311 2.142:17 .0((J 2. 0'i(1 I 2.72 2. 76 7 2..K511 2. 61' 1 ., l)()
:1IA .}Ill0l) i2.(((11 ,19762 . 7$1., 2. f29 *M 2. 12 5A4It 2.72 2 759j 1 8376 Z. m N) 11(1 oIlH

3-8 \ S ".1:12 2 1'1"11 1'. 110-1 2. I' :'' ." -";7- . .. . ... .....h. . '
t  

";. ', )ofl '.18 ' 2'.'. 'L'l .11111 lltl

i 'I fII. '2 ! : 1121 (Ill! .' o('., :111 2 8,,l 2.747 I 2.916 2.10251 .IllI o 1 A 11001)
, .11019 29401 : 2 A 2,1(1177 00 22.061. 211 2,1(111 2 2, Il2 2,115,1, 2. 11 1 1 (04i.(:0[-Is UN i2 .10)(111 5,.(lll}[1 229.06 5.15 2.19112 (1111, 2..N17. "111 2..110 j 2,91 2.915)' 2,1521 ,.!111.2 2.. (9(I

3I " .111 2.,14 .1 2.9-K-49 2 If, 2. 15: .11 ((0.o!, 1 . 1 211 2,432 2. 11,1. 2.1(51(1 '5.9117 1 .11173 :1, 11411
, IN 1 .110(0f 0 :01 2.9900 0 1 2.!5.0 29552 0512 20231 ,I) 2.,9320 2.1111 2.9591 2.919 .055I3.001

3 '0 ' foo ll u.-A fit I 'll tl bh'.
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TABLE Il1lO.1-Standard series limits of size--Unified and American screw threads--Continued

External * Internal

Noinlnal Sriles :
size and deslagra• Major diameter limits Mllth diameter limitis M Tll ii - itch diameter tnlts M ajr

threadls tiori Alow- MI t r oter li mits, tli-
mwr Inch Class ti' , I:tr- C]a.,._..- etr

M~I . hl MII At i0Xb !kl1n Max NT Mn Matx mint
Max Mm ll I Mill M Mi 'Tor- Mtor Mia

I . in. In. I i. i it I q-

2A 0,0019 3.1211 3.1117 ---- 30690 3,62 Oli, )0. 00 09 21 .. . I^,0. lii 0 . 1 o. I '3.15-1/8 12 IN 3A .0000 3. 1250 3.1136 - - 3.0709 3.0662 *0017 .0221 311 3.0350 3. 0443 3. 0709 3.0771 .0062 3 1250

IN 2A *0017 3.1213 .3, 1139 --------- 3, 0427 3.0771 .00356 3.-0466 211 .,057 31.071 3,0841 3.0917 007.3 3.1250
3 A .0000 1•I.50 3.115G ........ 3.0844 3,0002 .0042 1 3.0403 311 3.0570 3.0650 3.0,14 3,099 .0055 3.1250
IA 0033 3.2.167 3.2110 i 3.0043 :3.0000 .01632 '9,100 11 2.979 3.017 3.10476 3,108$ .0212 3225)10

31/,-4 IINC 2A 3 229 1 3.2110 3,0843 3.0734 •010"9 ' 3017 .1.0,76 3:1017 *0'41 3.2500
IA .0000 1•2501 262 3 . ,07 3.0794 002 2.9.133 3)1 2, j790 3.0094 3,0870 3.0002 ,01(0 3.2500

N.A(121;1 .24 7 4 3 232.1 ' 3.-22.W1 i 3.11G2 3117 .0"N7 3 1911o 2] 1 1 5 ;1. 1111 :1 liss 3.1]S 1 .01123 :( 2.7i0n
3A-. W il 'I 2. i . 0 1 1 ) 4)1 53. ; V.50 -------- 3. 1 t] " 3 6<23 0 (1,.', 1 0,64 m ll< 1 3 115W :I. 1---17 3. lf r 3 1772 . 0'I", 3 2.'74)1

. 1 12 ( N 2 A . 0 119 1 . . 2 18 1 3 . 2 3 G 7 .......3 , 19 10 3 . i 7 7 .O 3 .1. 15 9 2 11 3 , W1 o 3 . 1 7 M .3 .19 5 9 ..2 0 111 O O S 2 1 2 5 0 0
12 3A .0000 . 3.25o 3.'3-6 J 3.19591 3.19121 .0047 1.1794 311 3.1600 3.1698 .,1.459 30.2021 . 0062 3.250o

2A .0017! 3, 213 .1.239 ------- 3.2077 3.2021 i0051 31716 211 .182 3,156 12094 3.2167 .0073 3,2500i n 3A .0000 3.2500 3. 24t, 3,2091 3,2052 .004- 3. 1733 311 3.11120 3.190 I 3.2094 3.2149 0055 3 2-500

2A ,0N19 ---- r--- 3:-2190 .1. 2.2709 211 .. 205 .3.103 3, 200 3.3203 .0081 3.37503. 12 1 A .0000 3.3750 3.363 -- .- 3, 32 12n 00 9 1201 1' 311 3. I'S50 3.2900t 3.3209 3.3272 .0063 3,3750
S. A2 .0017 3.3733 3. 3639 3--- 3.):127 , 3.3269 ' 0050 : 1-"tO 211 .3_ 07 :3.1:21 I .3.3341 3.3113 .0075 .337,50

3%.16 UN 3. A .0000 ".37.1 1 3G,56 .... . i3t33,1 3.3301 .(11 . 3. 293 311 3.3070 3.3159 :s .1, 3.340i1 ,0W5 t. :3750
U . .003, 3.4967 3.11610 a.313 3,3177 j .01tw 3, 19Ol It 3.229 3.27 3.3:176 3:391 021. 3,5011

31/ 4 24 .003 3.4967 .3.4729 1 3. 4 i 3.33.3 3.3233 .Ofin 3. 1!10 219 3.229 3.267 3.3376 3.3511 . .0113 3,5000
3A . 0000 . 3.5000 3, 4762 . 3.3376 3. 3293 0083. 193. 311 3. 2290 1 3. 2591 3.3176 3, .1 tS"i . ( 1l 3.5000

31/ 2 A 01921 :3 -197, 1 .10 t 4 1- 1749 3 41hG2 1 .4074 I . IN.. 3,11 2R 1 Ji31 , :i ian :1 l4:.V01 )1 3 .1, ] 12,: ol . rA
3 NI 3 .1 i000 3 ,(110 .4 I .1 . 3 4 1 1 3 41-2 i 1 ;7 I 311171 i1l1 3 3;;511 .3797 .419 :1. 4271 (lIt) 3 7101(1)

31-12 tN 2A .0019 3., I 5i. , 3.12U .41.9.25 2 3 . .00o 3,50i0
-1 . 8G ---- ,3 4 1 -3 ,111 001 -. 3 7S UN 3 A .0000 3.5000 3.4,096 ..1A59 3.,-I11 i .3. ,v '311 3.4100 3.4198 3.4-159 1.4522 0063 3.5000

U 2,A .0017 ' * 4 s9.1 . 89 . 4577 1 . f10,O s 3.,421F 211 .1. 3, 2 3. 4- 3.1591 2. 1669 11075 3.,50(
11-l II A .0000 3.50110 3. 4906 . ...... .3.-59 1 2.1 1 vs r 1, I23 ,o ; 111 3.1320 3 4.103 S 3.4-59 1 .4650 .iS 3. 5000

3% -12 I N 2A 00J9 2. G 311 7,6117 31. 56 o 3.5 220 .00 .1 3.5209 2 11 3.5 5 3 . 53 2 . 709 3,.3793 .01 . .50
.1 A 0000 3. 6250 3. G136 3.5709 3.5601 O. 3 IS3.5221 31I 3. 5150 3.5118 3.5719 3.5772 1)163 3. 11,250

3%-t I ' IN 2% .017 3.6233 3.6139 .3. 5X27 .3.5769 i 00.S 3.1 I, G 211; :.557 .3.571 3.511 3. 5919 .0117 3. 6250
34 .00fl0 3. 6250 1 .3. C, 3.511 3.501 )ilr13 3. 5193 311 3.5570 3,565s 3., Sx11 , 59o .0>, 3. 1250
IA .0031 3.716 .109 .512 3.5174 11 0 1 :1. 439 Ill 3,479 3.517 3.s547 1i 3.C091 0ilI 3. 750)

3/-4 U C 24 .0031 . 3.7.1i0 3. 72291 3. 711 i :1. 5812 3.5730 ol12 3 4399 211 3,,479 1 517 3.576 3.6121 .(,15 3.7500
34 A .0003 .3.75100 .3. 7262 ., Sf 57 M ix)) I I .'ll .1 3, 17. .,15691 3.:, 7 C, 3.8 t7 i .t1 W1u J.,11
:-'A N-llg I NW71I1 3 I:):., -3 ).

1 1,0 1 3 , 37) itn,,( 3 t i, 110-17 336 7: 3 712 3 72 1
IA 34 .03 3.7560 3. . 3. . 3611 l 1 31 3,

3,/. 125 I3. G9119 7' .0011. 2.<t 11 3. U~f11) 3.71. 1, R. 695- 9 3. 70V2 .0s 1161 .1. 7500

2A .00 17 1. .74.x3 3.7.199 ,7 7 3.7019( i .(15,, 3. G71 1 .. 2 3."9 ,79 271 , 0 .,5 t

334-16 t if. 24f 7501 ..7)1 75 0 ~ '~~1-/ l IN 3A .00010 .75100' 3.7,t109 .7~ 3, 705 1 .001:1 3, 67.13 31 3.6.il20 :1. 6908,' .. 709 1 3.7150 O0(51' .7500

I 2A 0020 i 3,X730 3. 0016f 3.l , S9 24 I 00, 1 21, :7. 70 03 3.8209 3. 291 005 3 0750
3A .0000 ' 3. 3. XW I . . 3. 201 3.81f0 I .0019 I .772K 311 1.7t50 3.79)8 3,82119 3.,273 .001,I 1 750
3A 0018 3,732 3.908 3.126 3,, 1059 3 7496 211 3.007 3.,S21 3.,311 3.8120 007C, 38,750

l A , .OOD 3.N70,50 1 3, 8f51 ' 1 0,14 3.0300 (0111 3 7913 j 311 3,8070 3. 85, 3. 0:114 .3,10a1 00.9,7 3. 8750
IA .0034 3.9966 3,9609 3.032 3.R172 (1170 3. 0099 I1t 3.729 .3.707 i3,8.176 3. 897 .I2 4. 0000

414 IINC 2A 0034 3.99 1 97214 . 90! 311' 3") .. 0111 3.01o9- 211 3.729 3.767 3037, 3.S523 .01.1 1000011
3A 837i 2 820 91 1 3.837)3 O1200 3 900652 3, t33 311 3.7290 3.7594 381,376 3.41 07 0111 4,0,00

4: :
, 

*127 3I !01.731 3,9Ii 1 .illi 1 1 i 2h)1 3071 I 3 N X1' !\31:7 III) 4 (000)
Wo 3 I. 1 1, .1;1 .i. ll n 0:1t,1 797 3 11 ; 3 i277 1 t ' 1 1000)2A17 .(,}o201)9911 ' 3 .g56 I i 1"" S11

412 1r. 3 j . 'lof. I 3,9139 3 ,937-I . 00r5 "1. 9 211 3.,91) 1.920x 3.!150! 3.9511 0045 4,0000
A .0110 4.000a 3. 6 -l _ 3.9159 3. 9110 01.19 3.,78 311 3.910011 3.9190 3.9150 3.9523 .0101 4,100)0

4 If. 2A .0019. 3.191,2 : 3,98118 3.9570 3. 95f7 '0059 3.921,5 , 211 3.912 .941l 3,95. 3,91670 .01715 4.1000
3A .0000 ,.0 01190 .. !i06 I on, 94 I 3. 81.s0 .1 II11 3.9233 311 !3, .32 , . 940S I' !.9 1 3. W51 11057 4,10O1

41,I 2I A .21.l -,it 2172 4.2:22 1 1.2217 4.1I : 4 171:7 . W ) 4 i!i- . 1 1 lV., " 1 It1) 1 4 175 4 5))1') .1 21 1 
I
0)

A 1.4 .111111 4,t rfl t' :| 4 ; i ;: 4i )I 4 II: i'4" t ' - -i i1 177!, .ll ) 1 -4 7741
'f2, A 1.020 4. 2100 4. 2366' 4.139 4, 17-) (r.016 1. 1158-11 Al .11 4.17 j. 4,15 4.2044 I .11095 4.,;oll4i/ 12 '13A .0000 4.2500 4 .386 4. 1959 4.1910 11 1t 8N 4ill 4, 1110 4.1698 4. 1959 4.2023 .o,0il 4.2500

41 k 24 .0018 4 ,1,2 4'3 4. 207r, ,.2017 0 4s: 1715 211 t1012 4.1961 -1. 24191 4.2170 .007. 4.2500
'10 .134 0000 4 2.3w 1.2106 4. 2091 4. 25 O 1011 4. 1711 311 4. 1)1 ' 4, 111)0 4.20194 4.2151 .0I057 -1.25110
2A S1102S 4' 4-19,2 I 4) 414'. 4 .-17-17 4 ,fi;ll 4 000 ' _,It 41)) "1 1 ) 'I 11 4 :; 4 ;1V)I 4 -1 

I
N 1 ,:)11 .0172 4 .5 00(1N : 1110) ! 4 'li WI .) ) -1I1 -1 -1117 'l, ) - 4 31t11 1 1 4 3W,0.1 4 3797 4 .)11M 
,  

,1 12011 92Ilt'2 4 538P)
1 A o020 -. 1900 - 4 ,.r tt . 1 i 1.1371 .10<' 4. I5jti 211 4.410 4-i ' 44459 .4311 .{o05 4.500041/3-12 4, 1100 15000 4:4800 -1, .11319 1. - (019 1 .,7 ill 4.4100 4.-10 4 4,1111 .1523 4.540I '100

- 1G 2A .0111 - .49 02 4.4 1)6 4. 57 6 ,.4517 205. 4. 1 .3 210 44 , 4416 4.4'13 1 1. 1670 .0076 4. 00

3A 00 4.5100 4. 19011, 4. 1 91 : 4. 45)51 .0011 1. t..1 I .I1 .4320 1, 104 4.1.591 -. i6i 1 vD057 4. 5000
21% ,N 2 I 4, 7171 4 7:121) 4 721W 4 410:11 I -1 t.,111 !i - 1 4 " IW, f t -,210 4 1t 1 ',l' .12 1. 4 7.'i)
3t ,014 10 1 41. 4 73,56 i 4 AM .1 i;; i 'I1,o7 -I1 4. 1 )1 4 1 2117 ,1 113l)5 1. 17s1 193l 4 75)1)

-12 24 .0020 .4,7400 ' 4.I 4,06939 1 4.672 . 00)7 . '511' 4. fi60 ,t.670 4.09 -1. 70110, 007 4,7500
-A 01II 4.75111 - 4. .30)0 4., 11 1 .1 I 41. 66)1 4. -,0 60 4.6- 1 .71. ,7125 P.ll;(; 4.7500

G UN 2A 11019 .. 71 2 - 4.73 .4 0 4, 0706 1 4.7115 1.(li! 4. G I1 F tl 4. (;N2 . t.nl -1.7 11 ,1, 7173 .1079 4.751)031 A .0 0,1 11 4. ,11t ,4.7091 4., 71i 11 1111,5 ,1. 6733 311 1. <)21O 4. 190A 4.70) I 4. 7153 ,iI 00 9 4S .751)
5 *44 1)71 ),. -1 99'1 ) . 75 21 , 17) ,4 ' ii-, 4 1:11; .lrT ( I ",1I, It 1 S . " 1'11ll 4 (i15.5 - I 1 .1)12', r lol)

3 ,IN II) I r, i511i) F 4 ') i 1 I" -I ' 11i 0 7 --ll . 3B 5) 4 , 1 1: t, i 
'  

-I ! 2 lIVi) I ' Ill11)

U5-12 i 5 2A 00211 4. 90) 1 4. 9 " I i . 119 1.-17- I .,7 1. .K ?II 4 9)1) 4.924 4,.915! 4.851 .(0.7 5. 9100
.1A ill ,5. 00111 ,,. 1 , ,i. 9i 159i 1. 9 Mi 9 016 .iil , l,!,, :111f 4. !11P( 'i -. 91Hi4 ,1. 9 119 , , ! 1, , (IOif<f 5. I!111)11

-11 2.4 flos 1. 82 4,'ii4. 9 .,7 .9515 000.1. !Q15 211 . .1. 9 $ 4 . I I III 4 1 .4, 973 .f!1 5.1 0000-13, I I .000 .001)10)0 4. 9111G . .. 9591 1.. 95-19 oc15 4. 53:) 3! 1 C 4. 9320 . 94.4 ,t059 '. 4.96.53 1159 : 5, O00

?A T, I, I n 2.7 V; " 5 " 1 ,' 1:5 : , . .'1 f11i ,, 1'11 . 1i 1 15 l, !, I, -, l; :,', r, N I.,,,I: [I -hh J Is 1 l,41 12'17 : 1-1 1 -, : i
PIlO: I ( -2A 

. 0 1
10 5.2 ) 1 o . ::1) ,. ) j .. 1 .9. 1 . 1 )2 1111) 5. 15 X 21 i 1 . 1 14,9 5.. IA9 5.211Ifi 07 2I .
S, 500 .5 -1 X 959 I5 . 1909 1 .11050 5, lIs. 31 ,15.O 5. I7 X S. 19595,.I) .05 iJ0t ... 0

4-I- I[111not v., f 24 ,1'13 r f -nII&
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il It 1. ix,-1,-t idard aeries limih of -size- Unified and Americant screw tihreads -(. timiOd

External * Inr'ltl S

61111n MIA l ii t- Al-w iMajr dilant 'r Ilimnits P'hitch tilwter iliul ts Minor ill:nl- I Itch diammeter Ml i :ns
0T i'vs till))% -I'w N1 loot etor. 1 m it s

1hr,.15Ns M , Max b 'M i r t S IVi tit Max 1 qa(IN (1.01(1 : I LX- 7.1Ii

IT t. illi . . in.

A .{10 52100 I 2116 I . 5 .11 4 5 201,15 O N 01 .5, 715 211 5, 1,2 5,( 5, 219 I 5,2173 0 01179 , 1.2500
IA .00 5,1500 fi. tor, 5.2094 5.2049 .0O.45 5. 1733 1 1 5.1820 3,110 5. 209 1 5.2153 .l)059 5.2500
2.' .003:,0 2 4970 5. 4K41 5.474A . 415s 5i .'1 NM f, 34.3S1.; 21 3:H 1 I ,:1 r, 1(. 5.4:117 .11)2" 5.51()

F 5400 4, V l . .5 41' 54111 .11074 5 :i; al l ' , 7 I ,41', 5 .12M .1117 .. 50(0I
52A-12 IN 2A .0021) 5.49A0 5. 066 1 5 4(t9 5.472 .1V 5 91 21 5.41) S. f 511h. 1) .10517 S Mil 000

A .000 5.500 5,4496 5. 4159 5.4409 .0050 5.31478 I 5 4100 5.4190 , 1459 5.4525 .00110 5.5000
- \ J 2A I (.1I5..00" 5 .(101 545C 5,4515 .11061 542(5 I 2't 5( 0 5 11 5.1451) 5.4573 .0079: .5000

I lA .100I j 5. 511111 ,.41)00 , ... 5.4M1 5.45(9 .(11(5 5,4233' 1 3 4 I2l1 1110 5. USK. 5.1653 .40-59 5.500
r, 11N. -n,;, 5..5 757, .1, 7Ct, 5 7 1 1 ,5 ..;,, Il,, ' ,', 1 , ;Y : , , 5 -. ) < it:, 5., 11rR

3A M .500 5. .5 0C , 5 S. 3 I 2i.ll 1 ( I A ." 014. 2 1' l l' ,1 Ii015 5 4231 .1, 163I .007.91 5. 75011 h I{ (0011) i i 5, 73 _ . ;i 1 5 Ul m 5.. 5. G 111: 5

F, .0021 [ 5.6749 5.79365 . 5.G33 9 5.630 .0009 5 .6157 211 5. . o G r 7i 5,15 .,7019j .)I0091) 5,.7510)
34-12 :IN J 40( 5 0) .70 - - 56959 5,6907 .0051 5.0)70 5 11 5. 110 5. G609' 5.15! S .70126 nr, ? 5.)7501 n

,{/rI \ .11D I .5.7P1 5, 73A - 5707.5 5,7015 .0(162 ' 5.7071 211 5,); , 1, .. 7091 5.7175 , .001 5.7500
I1- 1 ; 3 . 0l)f -.7 7--11 5.7 )01 ' 5.7 191 s. m1| *0 07 5. ,733 3kI 6 2 0 , 5.7041 5.7155 I 011 5.7510

o{ .5.1:11 , C ,711 .5. 90211 : i 5. ,", .-,,7 .(1| )' - , . 21 .5 0 '2 5 .Gn1 .3 W 1 5 7"11321 . 111A 5. 700

WI. l ; 1 1 11 1 5 ': ',2 1 1 , 9 7 I 5 5 . . 1 1 7l . S1 ' ' , 0 '. 1 3, 17 27 - ' l '. . K1 2 " I I t .' s oIC )
6 1 I% 2.0. I ,o021 5,9971 5.1.l.5 _. . . 1 . 5, G): ooro :, .957 F1 A.1I 5I -{ - i 5.I5) r1.1I -' ) .*I0-ll.I t 1,0000

S- .--- - 0 5.91117 .6052 5 91 11l .5.ill D 5,Thl I 5 t5 S. 5 , . , IND

2 A . { .0014 5. 9S1 5.9497 5.9575 5.9513 . .00 62 95.211 211 5,9Q 59 (M;i1, 66 I000o
00I , 6)Us3 o , 000t) 5.9906 . 5.9591 5,9517 i *0017 fi. 9.33 3 ; 5.9320 5. 910 5.9.01 5. 9655 .0061 .Wo0

h ml" 'ilI ( hllhl-tt f I v Q,;, p .1. 1I.

For c1 31 2.k threail hluvili f ill : di'htivo ltt li thIM ll3atX:i IT. is in1r0ase l to tle l ri ie sii.o, tile x'li Nl 11117 1110 11110 .iS ili 'I')! 3. shOlwll In tl.l!s Iiiull,
.w( par. 2.,id 4, p. 2:1.

Fir u nfl i es I is ~rmt-rll,I' mal.r|:d.

a8rs lies. 111.1. 111.2, lld 1:1.., l II. 11, 21, LnI 25
* 1(eV'iall IllillOr Ii:intI-r l(il14111. vlbs .,. ,s n l 211 itrP iin pim1vss f riittilh'iton s Vni'lod ,itl 

4 
,nIar'l.

111J I I I . I I .-- I)ewt(1ti ,9IS i ll ar 1 i h ltf-a ule ( rti ' ill) (r'i to (0 (.t f of p iCh Iillir Ile' (to t hrInrS. I ' infid 1 (d Ill).rican

screw th reads

I . slgnatlon lttrial Iilrnal
I

Tizc 
1 '1 t

1 
.I'mo-i I lair of IlTi IEiuiv. ,.i I. I411 -l) if'h{,WVI I 11:1 If lpil.' l Ej. iv. ,'vil- ]'l ivl , vl-

ISize ,pw'r sym bo,,l l ..... ,.i,,, Ilk ItiL ,,l ill hl:klf- syrllh ,ol ..... ,I , h'fI aI l 'Itih i hi
ItohurtllO. hI t 1 110'lt t l-il{lco{:"alll

12 %s 4 7 7,0I i

Ni ii ; .;i ;,,I mmlo id III  min

NW]" 2 .%1 ( ) (). 0615, INV 4-2 -N 21 . . 7 3 3

I(-2 A.1170 f.
', 1 ( 1 3 . l , . i l . N 

1 
.m1 W il i 3 4

NI 3A2 .N617.C .I I O IT '.i111.-, . lx 2 47

N I 02 A .( !. 3 A N , ),72 . 7
S 7.) 7 N " .(11)07(' .01111. 2 1 1, N F ;I l V :." I xhrfi '/ % m

. N 2 A0 01iA .2 .4(1 ] N 2 I i .1 1 10{0 1 :1 .,,
2 .101 N 3A . 01<11I .011" ' ) NiI l1 ,)Oi1Ii, .(0:A 42

2 ,)('-2N . I1$6i75' . l ll IS ' 2 3" I " l I I ",i I . 10 7 2 .0

b..iiIj 40 Ni 23A .(lll).. 2 .0r2 N i 311 il lit) IN10!07 2 11.
t  

lrs .1 5 lxxi ' Ni I II .w III, .x ,;"

J i{ '3 ld" ililil, .Awl';) Ii; ,1 N 1h .{K4,.1 .io+iol, :1
3 .)11(J ih I NI' 13[ .O lll(i* .10011";r I2 1t NI (' .10l 1111,/ I .001,1l '2 4

S0411 NII IA .4111t. N1001F, I , NI I" i 1 .ii .0 ; 2 T

Ii NI i, .N -'211 ,j,% Of)X.. N I I .) it, x 24 .112 NI 13 .100 .012 I .11103

.17;, 40' NI' IA .100015 1 .I1)01,7' I ,1 . , \I' )di .li1l0 " 1003X72g '2 7
' , IIA 1 1 4

4 12 J NI 2I 10I , .(0'7'2 I.G 3N N "I :"I . 7 j .1111 I,

4 NI 14 (l0.95 .F0
1
77 t , I .1111 00% ,'I R 2

) 023 NI .ii141 :11 N(' y 1 , :t iiIi.
I N (iA .:E010 . t100, 1 .62 N) (; I , .11 I 10170 I
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TABLIE I111. 1 1.-Devialions in lead and half-angle equivalent to onc-hiilf eff pitch, diamet7r tolel-ances, Unified and American
screw threads---Continued

Desilgnation E~xternal Internal

Trl.2adl Thr,od H alf of pitch I-2ljiv. dcIVi- Eqlo v. fli'vi Thea 'l'i:sol I lol 'f pitch Ehquilv. dcevi- FEqiilv. divi.
SizO joy symbol dIlainit'ter atolo In atlol In half- I Symol o dli' tt'r 011221 irk 011021 In halt.

Inchl tolerfinco leaft anggh' toleranice lead angi',

12 3 4 07 90

No. I,,. in. in, de mn i n. in. deg rain
6 038 40 { 0.loll~~ 0.298X)75 2 231 N F 211), 0.170 0. 299206 3 76 .18 4 ( N A.00M .DIMS5 1 50 N F 31) W 25 .0(27 2 17

)I IA 3 NC 2A .20145 .01024 2 9 NC 211 .0210 1 N1921) It) 2 47

1 ). 2 * NC 'I A .lil Io .199904 I 37 XNC 3H) .(X240 .22(981 2 3

9 f :II J NP .:' 140 .0("!) 2 19 N F 211 .0(9191 .00104 22 'IN
I NI- xX 10.5 .29912 1 4)1 N F 3Bi (11)3. 200078 2 I4

1) 1( 4 NI "A 001 M5 .2982( 1 49 NC 211 (W1215 .1)90?1 2Nt) 19 4 119C-3AM225 .04)72 1 12 NC :92123 01116 oo 2 1 462
in I 2 NI 4 - A 001050 .:Wt1)7 2 1 2 N F 231DI0W .0(1113 2 22
12 1i 9 2 NIF 3A .oolrl HEIM01 1 41 NF I Wi .1)4r, *0I2,J 2 8

1 .21 24 NC 2A .iX17i ())ip 1 5 I 211 020220, (92127 2 522
12 .1 4 1 N A IN2)3o .292275 1 26 NU 31 0,,;oCI .200 49

12 .216 2, f N F- 2A 2021,2 .)292 2 1 N IF "_I) .2222292 .M292 1 42
'" .22 1 N - 4 100.9902 ;i N -I ' I ., .20)2 3

IN(.A i.4 212 RN2222 2? 1 2 3 2,2. 2)2 .51

26 32 1 N ' 4 29292 (m 2)7 i I I N C I P2222 29231 2

I4 2 NI' 2.X4y 1)0142 . 0 11 2 1 2 UN .221120212 .29)2,)~ 1 .2

IN , N I IA 29024 001)1 :1 12 IN Ni 111 .1113227, MIKA29 4 IDi
!N F2.x 00 . 2 -N F 211220 292 7.822 .01222)2 2 5

I: NI F 3 (011205 .29272 I 1: N F-Il 002 1602)2 .22222 2 3

N).' -2A 2822 202 2 21 "i 222)2.22)) 2

.2322 .2 ".::r;(022; N F222 I Nf .Off222 .2 2 1 I

I ,' N I A27 If,)02 2 CII I x i) .9.15 f .282S 32

*I is NI 2A 02x 15027 1 20 I'N U222H)022 222222

& 28222201 1 . 2X2(x1 92 0 !, 2I I !N I. Ii I I22)2 .19011)5 :2 Al

I *N .,24 .:2A0 .19222) "7 I2 1 UN F 21t 021 0 Of'2I)Vill 33

I:NI I-' 22.322 .12)1, 22 UN V i :22 72 2227.) 4 !

N E N) 2A I24 N281 E 22 I 1 N 112021 02127 2 '
2 NI') 3A .122)72 8921 A, IN N;;2,22 4 N X,') l O)f I2272 .2 97 2 12)

191,N ' A :22202, . 02122 I '17 NC 212422 "N 222322 2 57
17c 1 IN C223A .0021 M951 I I( '2UCI;II2 1."2. .02 -17 1 352

I NI F ' 282)7i 0 I!H 00 I .282)2N2)21 )M 217222 .2822)) I 2 24
:,N)2 .22)3 A .0 1A11ll f N I- all.22222 .9)(11117 2 2

932 NE )17' .2222)22 27 W) N EF. I t2 .282222222 .00W2222213
I2 N) I- F A 111)12A .202 1 A)n N KF 3B of 1."22)7 222)26

, N I IA 22213)72 (923)4 Y 172 'NC I 09P ).1

,I 1 'NI 20 8), I ;i UN C) 22)2 I22 2 It013122l I r,7
922272 .292)0 7 NC i' it) .2222)0 1)(1133 1 '

I) fxA 1117) .001279) 2 Nl : ' J 2- flt 01,~2 .222222 4

I 2 NI5r :N -8)22. 9 8 3 2N ' "01222222.22 0) ;

'N ' I A NI 1 14 202)22I.21222i) I 4 I N) I 1) .9202r WH Is2I r1

I IN F .2A .:2)IM .2102 1 V, N % 2) f .2220o' .221.17 l
28 ' "I3A M78.12.0222 2 1 UN)E MI .222)) 271'2207m 2 1f

22 b IN ' 2A 22222220 29)22 N 5-)1 N,~i N 191211 .2222
12 N 3A2722 20 2 11 21 2 N II2) .29122 H22227I

1NV I A24 .209 214 , Nc I 2)2i ..2)22 .22222)22
2 *, -z A j22) .222222.2229 7N C 212 (I.22222 .22222 I

IN) ( :A 20122K1 .29)20j 1 I 2221 (! 1 12212211) .2222i22I
U N Pi2IA700 21o r Ali202 UN 22 III) .2H222) .122.51

20 N F 22 222122r0 0021 1 r- UN V.21822222,. o 2222), 2 I

I N F22) i.292 ;i IW)2 1 2%222222292f!!J .282).1 12 ' "

2.8 NK2 A IN) I22 I' ( 117 2 2 UN K.V8272200 221 202)20 n'

IN I 8229 .292)222; 2 ''2 292N2 .292)2,122( p 14
2I ~I ' 1 2A Roy02 "IN;0 I A I 20i JN 211 .2222) .282)):) , 1



L'rAnbLE 11.11.-)evicttions in lead and half-angle equivalent to one-half of pitch diameter tolerances, Ulnified and American
scretv lhreads--Cojiimid

Dw5ignion External Internal

_ Tbrpads Thread IHair or pitch I Equiv. tieva- Equiv. devi- Tin-crad MITI C4 pitch FEqniv. dp%,i. F nIv. dcvi-
OSIZ( pPr Symbol diie1tAvr FIonI III atiku In hil- nybol 3ismwc aton In al i half-

inch tolerance, lead angie toil(t. lead aliglt

12 3 .1 5 II 7 8 11 10

Noi. in. in. in, deg Tai-I in. a I. deg m i.
1INC-I1A 0,00W4 0. 00224A 2 1 U NC - I i 0.00575 0.00332 2 :j"

10 11N-A .0029.5 .001270 1 01 UNC-3fl .i0385 .002225 1 41
10 NC-2A .00220 .0017) 1 21 UNC-31 M9 .0065 ((12 1 )'

12 N-2A .075 M00109 1 31 N-213 .003(1 .02(0) 1 !,(1)
I N--IA .20.011.5 (IT9 1 9 N-314 .0()2-0 .011r6 1 201INF-A W037.5 0'2i7 2 4.5 IJNF- 111 WIN)1( .0024: 3 3.5

16 UNF-2Ak .0027 .(9)144 1 .11)11 UN F-213 0032M11N.IT1)8 2 2.1
IT NF-3A (NIT 90 (N0I C 1 24 1:N F-31 .I T01245 W (041 I 4M

29 INEF-2A .0022(3 .19(27 2 1 UIN KF-21) M0245 .10110 2 37
UNEF-SA .as M.1115095 1 31 U N EF-311 .0021f, (Nil 24 1 19

MI 2 N-2A .100275 .(911 9 1 31 N--211 .170311 .l01iai 1 .29
lf 12 N-3A .00)205 .00119 1 8 N-311 .192701 .00 1 b 1 211

I3f 1 TU-2A .0M245 .00141 1 49 U'N-2i M101 .00i112 2 TIT

1N-3A .0009) .191104 1 19 1.N- 311 .10215 .1911:1 1 43
20 ITN1.FF2A .M220 Cm) 127 2 1 VNEF-211 IN) 1,245 00)165V 2 37

'Xafs 2 NEF--3A OUT11.5 .10019r 1 31 U NEF-:ii f)(1215 .00124 1 !A
IU N (1-1A .(05175 .1()24 1 M5 I ITN (-1Itl 0(105 .191355 2 ",2

V1 UiNC-2A W83 IN .191193 1 19 0 NC-211 .19(41III .10(2(7 1 41
UNC-2A .00235 .001311 IT &9 1.NC11 N)il (OSl 10(176 1 1.5

12 N-2A .0027.1 on0I(59 1 31 N-2111 .1(MCA 1(20 1 59
12 N-:A (0(2( .11 N I N 1I .0027(: .10( 11M6 1 2w1IT N F- I A. (41 .A l0(2.4 2 36 U1NY IT Ii .53111 .003114. 3 24

14 IT NF-2A .0027f1 . (01111 1 44 ITN F-210 .10131) (092412 2 1.5
IJNF-3A W.051 (NOT IK I 19l 1. N4 311 fln W110 .1513 1 42

16 UN-2A .00245 .10K1(41 1 4x UTN-21 .00:115 .012 2 111
16 UN-3A .001810 IN0114 1 19 17N :11 DIM J93310 1110 1 4

20 TNF.F-2A .00220 (900127 2 1 1: N- F 2 11 .60951 an1I(1,.' 2 37
IUNEF-3A .1(1&52 .1019's 1 31 U NIF F311t .00)21rl 00124 1 .1A

11 2 ITN-2A .00291 015 ca I4 IV M ITN -211 .M0370 M(9214 2 2
t'i1 .Nl:iA (I I~ x I 1 N-311 M 27, .1159 1 3I

Uo16 IN-5A .18MT .017 1 21 11 N-3It .M0241 .101141 1 481
V NF. I:1F- 2A .19122 (To(1340 2 4 :1 -,NF- 211 (93205). 1(IT70 2 42

201 11 131, F-3A .001 70 .1Was) 1 33 1; N HF-3 11 .M220 .1IT 27 2 1

13 NC-IA .0F001 W0292 1 11 1 TN C -11) MCO119 M31:9 1 2 2.5
8 UNIT-2A .034(1 M1(9 1 15U 1: NlC--2l .10M44(0 .1X)32!4 1 317

1 I N C-3Ak .02!;,r .01417 0 56 1 TN C-3It .003M failli I 13
1,N F-1A .0(4401 .1)27. 2 25 UTNF-Ill .)370l fX13,Aj 31 9

12 TNF-3A .00127) .10117 1 13 U'N Y-311 .102Man5 . 1 1 34

10IT U N-2A I TO I, .4 144 I WI I
T

N.-2i 14325 (0)10.1 2 21
V N -3A 1(9 .M, 0107 1 21 VN-311 .1924r .00141 1 .1y,

S{I: N!'F F2A .I9(22r5 . 134) 2 4 UNKIF 2H1 0029f, ,)fjl7(( 2 41
20 UNiF 3.4 .1(17(1 V00 1 3 U0: IN EF-31 .10(2,k IX)1(47 2 1

14U 2 1N-2A fail]4 1(6r, 1 24 11 N -Ii .9711 W201 1 2 2
1 l6 12 1 1 N'2IA . ((r( .100121 1 11 U N-3l It () 75 .0(50' I 31

IM 6 IT N-2A .13X51 . 9144 I 10) 1J-2l11 .1(2V, (K)1I014 2 21
-,IA 16 1RF N n, 1(9 ) 7 1 21 -N'-31 .193245 (41141 1 411

l
1
,ic 1 N F. F ,iA .1w.1 1111 1 10 N EF--2I1 110211 .Xl~ 911 2 M1:

I!NVCI Of1I5 1 IN .10., 1 4'- ):'lC'-1 1 .10070r, (01(7 2 MI
ij7 ; C 2A .(9131141 .13(111 1 If 1 NI 211 f1011(1 .10(27 I 3i.

ITN 1 3A .2f a lfl(1 .) (120 UN -311 010345rI (! 1 3)
I N-(A (o;3bo' I it" IN - 11 1(3:( .191(311 ~

INO I A . 9(1 2W 00~ S7 N F-lI .10(595n .1!:1 1 1

111 12 1 NF- A . 11:0 x (1(73 1 39I P NF 211 . 10l0o 0101r. 2 if
IJNF--3A .001225 01130( 1 14 TINY--'iH .1021 Al91170 1

10 U1N 2A .102.'0 .NIT(44 1 M !TN 211 .003V2. .19IN01I " 22
in UN :IA IN()1 91 (17 I '2( VN :111 .10(245 .191141 1 4x1

19 4 2 A .1((M;011 N K, 7; 1( 211:1 330(7

N j. A 19M21 .1(7 1 4 1N 1211 .1:75 103( 2 4
pl 12 1"N: A .9(21r5 .:10,3-I I I I UN :111 W90( fa,11 F13 2

IN 2A f 9I'M 1 .1011-07 I 2 N 21B 1913311 . (01l19l 2 21
a' inIf "N 3IA IN) I IN .1110 1I4VN 311 .10(35M1 10MI

2AF 30. .101 .01(41 2 1 NE F 311S .191:15 of) I(g 2 :If;

3. 111 NIcF :3A .1xl OT W1(W042, N EF :10s A9((2:35 1 0136 1

I I'NI' IA (9(555 fx1'I) 1 47 VNU Ill (9(721 .(116 7' ]o

14 7 1 I NC 2h0. .10137( 1 1 I I NI 211 ON1(401 .'0277 1 3

I NPI IA If919 TO10232 I 'NI-I if 999P1 I 011341 3

14 2 1, I'lll (; 171T 1 42 M 311 ()()~ I 11:1

FI A(117

1,41 3



TABLEM III11.-Deiafions in lead and half-angle equivalent to one-half of pitch diumeter tolerances, Unified and American
acrew threads-Continued

DJsignation External Internal

Threads Thread Half of pitch Eqilv. dcvl- Equiv. dcvi- Thread[ Half of pitch Eqiiv. devi- Equilv. devi-
S1lo lr symbol dhnismher aloen In tion In half- symbol d lmeter ationd III aoji ln half-

Inch tolerance lead angle toleranmo lead unglo

12 13 461 7 8 110

No. in. in. in deg rain i,. in. deog M-in
16 ITN- 2A o. )255 0. 00147 1 1 52 UN-2B 0. M330 0. W(191 2 251 UN-A .00190 .00110 I1 24 IIN-3 i .I11250 .00144 1 1)
1 NF-2A .00245 01')141 2 1 NIF 211 .03 1 5 .00182 2 30

1] ,NF-3A .0MO)1 .0104 1 29 NIE F -311 .ix12r35 .00136 1 W1

2sITN--2A M) .00167 1 36 I*N- 211 .140)75 .00217 2 4
l , I N -3 , 01215 .4x)124 I I I N 31 , UN -3') .(0162 1 32
I I 0N -2 A00255 .W1147 1 12 U N 21l . m3l:; .00191 2 23

I N 34 .0190 .01110 1 24 IIN -3i .01251) .00144 1 50
NF 2'A .001245 .0W141 2 1 N F-211 I. Ifxi| .00182 2 36

8 N hF-3A .00I8)1 .00104 1 29 NEF F-.311 .W0234 .18)l30 1 5W

6 f'4-IA .00CN)4 .00349 1 39 1'NC -I 17 .007N) .11450 2 9
1N , -2A 04)0 .00231 1 6 UNC-211 .00512) .(9131K) 1 24;
1 1 N-3A WSW,'9 .001,3 0 ,M) UNI -311 (.1 ) .0M225 1 4

h 8 -2A.0() .i002OR I 19 N-211 .1 6405 .1() 2f 1 4281 N-3A .0M2701 .00156 0 59 N 311 , ()3.) .00202 1 17
1TNI A , 8147)) .01271 2 75 UN F-Ill .1)15 .00355 3 23

11 12 T'N F -2A .0M)315 .WII2 1 44 UN F-2I .0041) (4237 2 15
1 N'F 3A .00235 .O136 1 18 'NF 311 .00315 .( 176 1 41

14 1 N 2A '(4255 .0(0147 1 h2 1'N-215 .00331; .{191 2 2 ,
1 1 '; N _3A . 019I .A1)N 10 1 24 'N -313 .002.) .X 144 1 A1)

SN EF-2A 00245 .(0141 2 1 N F-211 .0031, .0182 2 3;
NE' F-3A .(X)I1 .00A!04 I 291 INEF-311 W18239 .00130 1 "A

12 UN 2A h,295 .0 17 1 .37 I NT-2I .0131) .(0219 2
,I U N 3 . ,12" 00 127 1 13 ITN--31 .12)5 .0( T1N-5 1 34

10 I UN 24 .N)200 .1)1. 0 1 5 1 1 N -2l1 . 141 .)1416 2 1!)
I I N 3A ,M f5.li3 1 26 UN-3l .100255 .00147 1 52

,I NF2A 18254 .0144 2 4 N F -211 .(10325 .OM 18, 2 41
N F-3A .'00185 .J1)07 1 32 N KF-I i1 .00240 .00139 1 5l
IN'.IA .( ' I)5 .0MM349 1 40 1 NI 1 .N C-781 .00W456 2 10

6 IN i 2A , )405 .1()2.34 1 7 I;1 ;' 211 .1)525 .(O)"', 1 2711 N -3A 0130.5 . ) 7f 0 '81 U Nf II I .0021)5 .1)fy,)2 1 .1,
N-2A .1 41.11 (W)21 1 1 20 N 0 .211475 .1)274 1 44

8 N3A .M0275 .W8)159 1 0 N-311 .00351 . D205 1 18

I
T

NF-IA ,0O80 .00277 2 .38 1UNF-lii .(0325 .W11.1 3 26
l!. 32 INF -"A .N )321 .f)15. 1 46F T7 NF-211 .O)1415 .1)240 2 17I NF -3A .1240) .))139 1 19 1; N F1-3I .00315 .18)12 1 44

1 IN 2A ,ol2fo .(X, 150 1 M U'N 211 .W0340 .I)I SO 2 11
I N I-3A ,1(1195 .0)113 1 26 T N - 3 I.)2,5 (1147 1 52

18 N F-2A 1812,1) .1))144 2 4 N HF'-21 .18)325 .1(i) 1 . 2 41
S N I F-3A 01)85 .1)107 1 ,32 N E F-311 .91240 .(M)131 1 51)

I, N2A (:217A4 .1X)!V1 1 54 N-211 .o11341) .0)19o r 2 340
N- 3A :01 195 .00l 13 1 20 N 311 . 1255 .00147 1 1,2

NE NI'- 2A .()2.) :,1)1;144 2 4 N EF 21[1 0(8)32h ',101881 2 41
l N -. F -3A 00185 .18)117 1 32 NE F-all , 0241 .10130 1 09

N- 2A .11)3711 .00214 1 21 N 211 .D 04 15 .0280 1 17
1.8 N-3A .(92R) .0)112 1 2 N-31 .18)3)1) .W8)21) 1 19

12 UN 2A 18)295 ,H170 1 37 IlN-211 .1,O)4 .fX)219 2 5
1 U'N 3A .M)0221 .01127 1 13 UTN-l1 t .0)2815 .08)105 1 34

131. i i N 2 ,,,)211) .1)1)I1, 1 54 U I N 21) .1134)) .M ll)8) 2 3R0

I UN A Ol 14 , (H)11. 1 26 U'N ill .1)1215 .0,0i147 1 52
N I' 2A 11)2rA ) ()144 2 4 NEF 211 .(i,)325 ,W0188 2 41

ilkF 318 .1)015 . 11 1 22 N I,; F 31I .(9)24(1 .18)13)1 1 .51,

1 I N-2A ,48)285 .0))il3 1 57 N 211 .1(93l45 . (W)1)10) 2 :12
I I h,021)0 .3I 1 1 2I N 311 X(218) , )I rW , 1 4i

Mi N I '-2A (X12.,5 .Mx147 2 0 NIF 211 .08)33' .9])l 2 43
N F-3A , WOW1)10 .(Nillf) 1 .1 N K I' 311 .1()245 . 141 2 1
I' 3 -I A M7)0) .W1)387 1 32 I N I 111 .1187) .18)14)2 2 I)

1-)4 . I'N -- 2A . 0114 )1,257 1 1 T'N 
' 

211 .18 8 (9, .41)335 I 24)
1 N C 3 IA (( Il3 m , . 1 93 0 4f; 1 ' : -( I .111-1 ( )2.51 1 0

N A 2 A()37M .1017 I 22 N 211 .01041.9 .(8283 1 48
1124 8N 3A X .1 )(;1 2 1 2 N 31f .18;:7)) .81N214 1 21

.12 It.; 2A 1130011 .1)1) 73 1 . P I" N -2 , ,)31M: ) ,1)11225 2 9
I I N .IA (m)225 .8l:9) 1 14 IN 311 .A12110 .I8)7 1 361
INI"iF 2A ,(1)21i .)iI:W 1 7 IN EF- 21 , 1345 .( 1 9911 2 32

14; UNI I-'-_3A 00)x .W )If 1 29' lINE' 311 11121,A) .0(M15) 1

'li 1 N VA .18)26,
)  

.( 1153 1 57 N-214 ,18)341, ,8))I0 2 12
N 3A ,X)2(l .X )1)5 1 2 N iII .(X 2fA) .1(8 1!P 1 54
N "A .8)33 .022 2 , 211 .18)51)0 .1)1:4 1 1

3 ii ' 1A2, . (K I5 lA N 311 .(18375 .'"1217 1 2'2

12 1 : N 24 .1):)8) .A)1,17:) 1 I;N 211 .0013 ) .41225 2 Vt
N 3A 1 822!, .U) )l (1 1" UN :111 .18)218 .111)7 1 I 1;

if UN 2A 2,61.1 1.:) 1 57 (IN 21) .18)3-I, ,O8 ll)t1 2 :12
1. N 3A 18)2)1) .1)1)15 1 28 TIN 31t .IN)2141 ,1))141) 1 .14

v- c 1 i { N- 2A 18)27)) . I)0l 1 9 N ?ii .1)11:4)1 .2 21-:22 14
N- .A U.M0.W .18115 1 28 N-3ll .002W1 ,.1)I1 4) 1 64

,a,5



'ABLE 111.1 I.-Deviation in lead and half-angle eqivalent to one-half of pitch diamete,!r tolernnevs, Ui ied and American

screw threads-Contined

DesIgnaltin iternal Insemr

Threads Thread lllf of pitch Eqilv. do'l- Thjuiv. hvl- ThraIl mtall or 1)kt Eqllv. devi. EjIlliv.
ire Iwir symbol dfll Iter attlonli ll III half- sybihol Pt l r Lim II ILtMII' it.

Inch toleriumo lead angle tolIi. lIvad agl

1 3 4 v5 i 7 8 9 10

Ia. inl. di. in. dief rain in. in. dpo m r
UNIC-1A 0. ()0715 0.11(413 9 I NC-IIl 0. 11630 o. 0037 I 55

2 4j U NC-2A .00475 (X:274 0 59 ; N C-21 ,11)0 ) .1035r' 1 17
4 UNC-3A 00355 .(11205 0 44 U NC-311 .(11 mrh .wfs 0 58

N-2A .013(1 .1)(I25 1 2 N-211 .%(h)5 .11202 1 51
N-3A 00 m .01G7 1 4 N-3It f00,140 .M219 1 24

12 IIN-2A .00305 .0W1lIG 1 41 1 N-2Ti 10395 .8)R22 2 10
2 N-3A .00225 1;130 1 14 i1 N -311 . Ilr2.g, .0x170 1 17

2 16 N INEF-2i .0027o 00)1191 1 59 I1N1F-211 . (X3.)i .0 062 2 14
UNEF-,A .002(X) .00115 1 i% UhNE F -'l .i1 It0 i ()IU) 1 .51

N-2A .00270 .0011116 " i9 N-211 .J913R) .10262 2 34
N-3A .0000 .00115 I 28 NB .- 03 0 .MC0A00 I M

N-2A .f(1395 .0622A 1 27 N-2R .0 15 . WI2 1 52
N-3A .0W295 .(Mi) r N -3 Il 0035 .0<222 I 25

2) 03 N -2A5 .11 M 176 1 41 IN 211 . 2 If)2 N-3A .0011 25 .M)120 1 14 I'N-m3 . (9)295 :AI7 1 37
IN 2A 0012'i6 .On 15111 1 IN 211t (X 33) 2 31102!N 1-3A .002)0 .1(X1 15 1 2 J! N -ll .(921A .M1111 I
N-22 1.1)270 . (Il51 59 N 211 , 071;) .I1)t02 2 142. -3 .00-00 .0015 128 N II . ' .'0 150 1 I

15 1N4(A .0023 .0 .00121 I 0 I INC-Ill (WK48 I f1m2' 4 TINC-2A .00485 .11)'0 1 0 1'NC -211 . 118.30 .1135A I 1'lIN C-3A .00365 .00211 0 4, TIN(,-l , (.)-475 .00274 0

Z4 I N 2A .11400 .00231 1 2 N211 .f 05MA .)0300 1
I i N-3A .1)300 . (x1173 , I N .111 -:.11 .I i 25 1

12 U1N-2A .WI305 .10176 41 \-2H139 0029 2 1). 1 IN _3 . 0225 .M 001 14 I I ."11.5 .:.A,7 1 37
TIN-2A .009.70 .001,rk, I l 'N-21, ,010f .0090262 2 34214 1 fIN 3A .12111) .00115 1 28 UN-311 002) .1(1150 1 M
N-2A .0027,5 .00159 2 1 N-211 i0030) .01)20 2 3
N-3A .0035 .00 11I 1 30 N .1 I I)27il .1.01561 1 51

00310 I .0(71 1 42 U N 211 (1405 .1)214 2 14
2, 12 UN 3A .002l . 01 3' 1 1i i 1N-15, JI .13) . 0173 1 39

IN-2A .00275 .00159 2 1 TIN 211 .(613 .00 2 3K213 16 IN .03'A(05 .001118 1 30 UN 3111 1 10) .!1.1 1 59
291 , f N-2A .M0275 .00159 2 I N-211 11611 .1)()2I 2 3K1

N 3A .X)1205 .00191 1 30 N 2 A1 1270 .M 05A 1 .19
I! N (1-I A .00775 I .0OW147 1 25 IN) "I .01011 .001111 1 51

214 4 1 N 2- 2A .10 .11: 10M 0 57 UN C-211 111)75 .0039(7.) 1 14
I NC-3A .fx)31Slx .1112I5 0 43 ITN) l (11:.11 .00212 56

2Ii N-24 . 0110 I .X13 1 30 N 21S W0530) .01130 1 57
2 8 N -I . 11305 .00176 1 7 N 3 It 0040 .00231 1 2H

2 I N 0.310 . 179 1 42 UIN 21 .2405 .2111."4 .4 14
W3 I M11 2 1

I N. . )) .101 1 11) lN-;Ii M1)300 .00173 1 39

2I N 2, .010275 .111159 2 1 UN -211 .003 .0(0)0)S 22 I N 3%, (115 1( I1K 1 :110 11N -I B )2711 I.lS 1M I
2h 1 ; I N 24 .00:110 M011179 1 42 UN 21 .11.14:. . 0234 2 14

I I N 3A .0W2:13 .811113 1 U11 IN 311 f1319 .(Y 173 1 19
2..A275 .I

l 
2A5 2 1 1N211 (113(1) .1 M2091 2 38

N) 'I5 .A 1) I r 1 30 1 IN .IIf Is. 271 .007156 1 5d
U NC IA .18)711) .(1i1$5, I 27 IN(,- I II .1111 A)505 I '

24, 4 INC 25 IN '52r . M303 ) r.4 1:N(- 211 , (x) , .1W,15 1 15
I N( 34 .A 1141W, .182'.8 I( 43 UNC. 311 .11W1) .f11207 MM0 ,7

24 if N 2A .11141 .0024I 1 N-211. 11510 . ,;2 I S9
it N IX .0M3 .1"171 1 S N all , 11o, .1124 1

2312 I 2. .00310 . 1h1711 I 42 I UN 211 XI0)5 .1)2.314 2 14
1 I [ N 3A .CUM0 ,11133 I 33 I 11N -1 ./}QZ(1 .11173 I Mo

2+ 1 ' TN 'A .025 .119 2 I j uN 2111r f()5 1121 2 3H11 T1N. 1 .111215 .1 N)8 I) 1 "30 U N .1 1 ) 11,1l6 1 ,"p
2 1 1 2A .0f1315 . 1 2 I 1 4.1 I TIN-"I . ,1112"7 2 I

2 TN 34A .31A2,,5 j .)1)3 1 M6 I TIN 311 .I31: . hl70 1 42
IN 2A . 9)4 )' .16112 2 3 " N 291 181:11)5 , ()211 2 4f)24 1 N 3iA .0)2111 .(112! 1 312 TIN 111 1. )275 .1111155 I 2 1

1 4 ]A .,8 .5 .(1165 1 ' TNC-1 .1101r .111',:3 I 1 ,,
3 4 iN 25 , .117 5 .18 1 X13(1 1) M 1 IN(' 211 W(I1'; . N)4MI 1 Ir

lI Nt4A .f; -A00 .(1111 0 41 I5N(!211 .3 W11311 0 57

a. N 24 .AMIV5 f1245 1 33 N S'555 .11)321) 2 2
1l N k 4113'A2( .01 A.5 1 I0 N 1 .0)415 .Q1240 1 31
12 IN 2A .111315 ,11)li 2 1 44 I'N 21t 1410 ,(237 1 15

3IN A . )1). .1)(9 32 I 18 lIN 111 ,131)1 .lItI 1 42
123 I ] 5 IN 2A ,11:15 I .1112 I 41 I3 N '2.11 j III 5 1 3 2 4I

I IIN 3A .W1,211 ,.121 2 : TIN ?IIt Ix1,5 .1 I IVI 2 1UI IN V. .o1121.1 .11112 I 41 I:N V1.275 is.."1 2 1r
'2 I N 1A ()235 1 .M 136 I llI UN 31I 181:111) .t4X1179 1 42
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,rAHBI, II.1I.-eiaticns in lead and half-angle equivalent to one-half of pitch diameter tolerances, Unified and American
screw threads-Continutd

Designation External Internal

Threads Thread ialt of pitch Equiv. dcvi- Eqiilv. devi. Thread Half of pitch Equiv. devi. Eq;fv. dOvi-
. p symbol diameter atlon ill etilon In half- symbol diliilt-Wir ation in alien tn half.

Inch toleranc lead I angle tolerino, lead angle

1 2 3 4 5 )7 8 9 1

No. i. ,i. ill. dec rain in. in. deg rin
F JTN-2A 0.0280 0 00162 2 3 "11N-21'I 0. 0365 0.00211 2 40

,!i Ill .IN- 3A .01211) 00121 1 32 UN-31i .010275 .00150 2 I

INO1-A ,0t15 .00471 1 30 I 1 2C-111 .010W .00612 1 57
3

i i  
4 N-2A .00545 (101If 1 0 1 ;N1-211 .00705 .0(1407 1 I8

I UNC-A .010 .0110237 A 4,5 _NC-3l .00530 .M041 0 8
N-2A .00435 .02 1 1 36 N-211 .)15 .00312f 2 4
N-3A .032.5 .0018 1 11 N-I .00-120 .00242 1 323 . 12 .N-A.007'S .00182 1 44 =IIN-21 .001410 .04)237 2 15

TN-3A .0135 .00136 1 18 IN-Ill ,00)310 .00170 1 42
3i 36 U N-2A .1124) .00162 2 3 3IN-21l .4)(0,65 .00211 2 40

UN-3A .00210 .00121 1 32 UN--31 .00275 .00150 2 1

12 N-2A . W320 .00185 1 46 .[N-2I ,(0420 .00242 2 1f
f 1 IN-3A .o240 .00139 1 19 .IN-Il .00315 .00182 1 44

UN-.0020 . 016z7 2 8 TIN -21 .0,375 .00217 2 45
3U !15 { N 3A .00215 .00124 1 5 TN-3I1 ,012X0 .00162 2 3

I'NC-IA .00830 .00479 1 31 .INC-I1l .01075 .0(8121 1 M4
3i.5 4 UINC-2A .0)550 .00318 1 0 UNC-2i .10715 .fX413 1 14

UNC-3A (0'k415 f)0240 0 46 IINC-
.

3B1 WWMI .00312 '5"1.

3 N-2A .01440 .002.54 1 37 N-21i .(X1575 .r132 2 6
N-3A .0030 .00191 1 13 N-31I .00430 ,0024h 1 :15

12 UN-2A . O32 .00185 1 40 UJN-2B .(421 .024 2 2 111N3A00240 .00139 1 19 UN-3B .(315 .001 2 1 44

UN-2A .ON20 .00167 2 8 "TN-211 .0075 .00217 2 45
3(I 10 UN 3A .002i15 .0124 1 15 1IN-3ll .0200 .00162 2 3

3h 12 .1833211 .103185 1 46 TIN-2Il .W0121 .IX(242 2 19
334 12 WiN .00240 .0139 1 19 UN-Ill .031!; 00192 I 44

UN-2A .0020 .001t7 2 8 TIN-2Il .00175 .(1217 2 4,3,4 III ITN-3A .00215 .00124 1 35 IN-3l .Q5210 .01102 2 3
UNC-1 A . 0840 .00485 1 32 112N0-Ill .011109 .00629 2 0

3.1 4 "NC-2.42% .000 .0013zl 1 2 1 N (',-211 00725 .0(1411) 1 20
UNC 3A .00420 .J1242 0 46 UNC-'11 .00545 .01315 1 I

N-2A .014m) i00760 1 R11 N- 21' . .f:' 2 9S N-3A .00315 .00193 1 I1 N - 3 I .00110 .002MrA 1 .7

VN-2A . 010320 .0018!5 1 4f, .TN-2B WII.'2 .0n242 2 11)
3Ni 12 I I N-3A .00240 .00130 1 19 ITN -31i .103.1; .00182 1 4.1

I 1; N-2A .002910 00167 2 H ITN.211 .00375 01117 2 453I { UN''A4 .00215 .0024 35 AIN 3HI .O(lNl .o(30.
°  

2 3

I rN 2A .0(0325 0111. 4 1 47 UN Il .021425 .W I15 2 210
14 1, I'N-3A .01245 .00141 1 21 UTN-IllI , 121 .0f0l X5 I 4 i

I UN-2A .0()Ti15 o0170 2 ]0 TIN. 211 .003 I .X)2!9 2 47
374 UN-3A .11221) (10127 1 37 IN -tll .101.15 .1i4115 2 5

[ INA .0()5r0 .W8491 1 33 lINTu- I it .011l . (,01W 2 2
4 1 113,0-2A .00515 .0032r, 1 2 Tl Nf-211 .0(1735 .0101- 1 21

UNCIA ,00425 ,X)24!. 0 47 ITN'-311 .1555 . f}4320 1 I

4 N-2A .JX145.5 - (xi2X3 1 40 N 211 .001515 .003,41 2 II4 8 N.-3A .(Y0340 .WW1IP 1 1.5 N-31t W x445 .051257 1 'is
12 N-2A .1X1325 .W }K9l 1 47 I N-ll Ail . 25 ,024! 1 20

T.N 3A .)02 001.141 I1 21 IN- 3 Il .1)8120 .I 1115 1 41;

I TN-2A .0129l5 .00170 2 11) 1IN 2b1 ()3g0 .(1219 2 47
I N-3 .120 .()0127 I 1 37 l'N-1l1 .Nti205 .0(111D 2 5

' N-2A "1465 .)002 1 42 N2 -1 .11(115 .0(13411 2 13
4 4 1 N-3A : :021)2 1 17 N 3l ,X).4t0 .0(11"1 1 ,t1

I -. ,425 12V. z I Y!" 1 47 U; N-211 .U(142.1 . I jiv :1 2 *.04 1 I IN 3A .001245 00141 1 21 1JN1-Il ,W81320 .(ilSS f I4

4/ f l- 2A .011295 .0170 2 10 TIN 211 .00190 ' 18219 2 4743 I IN-3A .0022 .00127 1 37 AT N-3 I .0I8?Nr05 ,8 I 165 2 5
N -2A .0()47) .001271 1 43 N-211 .00610 ,0()352 2 14
N IA .00355 0.1s 1 19 N ll .W81416 .01N1W. I 41

41 12 IA .0J1325 .N(12A 1 9:0 lIN I Jt4 U211 .142
r,  

2.15 2 4C
I N 3A .0(135 .V 101-41 1 21 1 N -11 .0(0425 (.01 !5 2 46

4TN 24 .( 5 2A0W170 2 I0 TIN- 211 .13)Wxl 1X)219 2 47
U]N 3A .0221) .1 127 1 7 UtN "ill . A0345 .001011 2 5( N-2A .0(0175 W}274 1 44 N 2Bl ,00621 .001g58 2 I,4 N-3A ,iX)3(xJ .iXl2x I 19 N-I ."! t465 ,002C, l 42

4 TIN- 2A .00i'35 .W0110 1 51 I UN 21J .00435 1126 1 2 2:3
4( 12 1 TIN-3A .0,2.50 .10014.1 1 22 ! I N -liJ .I1331i .I01911 1 41'

( N-2A 1 .01315 .(M1176 2 H-1 'N 211 .(1319) .18122 2 5444 10 1 tIN-3 A .00225 . 11 o 1 i 39 T IN- 311 .(1i2h!, ,110l70' 2 10

8 N-2A .0)485 ,18128i ) 1 47 N 2 11 .1i8'0 .(1I:' "4 2 If?.5 N 3k ..IWO ) .X it~l 1 19 N 311 I ,X)4741 .OW171 1 43

5 T!N-2A .110335 .01143 1 SI 
1  

-l-2 .0 {)135 .N251 2
12 1 TN 3 .0() 7.Al I1)()-4 1 22 ! -3U .h 1330i W 1111 1 49

TIN 2A . 1.113 5 . i0171; 2 14 1fT N-I . il21hl5 ,012"DI 2 r14
U 1 -'N-IA .00125 01I,1 1 Ii? IJ N 3ll .k T,15 . 1)1 7o 2 10

5I N 2A .(X4190 008: 1 48 N- Il 10 1 1S .(1:367 2 A1i
i N- ;jA .00365 X00211 J, 20 N-3ll I 01475 .111274 1 44
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TABLE III.1l.-Deviations in lead and half-angle equivalent to one-half of pitch diameter tolerances, Unified and American
screw threads-Continued

Dosignation External internal

Threads Thread half of pitch Equlv. devi- Equiv. devi- Thread Half of pitch Equiv. devi- Equiv. devi-
Size per symbol diameter ation In atioq in half- symbol diameter ation in ation in half-

inch tolerance lead anglo tolerance lead angle

1 2 3 4 5 6 7 8 9 10

No. in. in. In. deg min in. in. deg rain
1 uN-2A 0.00335 0.00103 1 51 UN-2B 0.00435 0.00251 2 23k 12 UN-3A .00250 .00144 1 22 UN-3B .00330 .00191 1 49

UN-2A ,00305 .00176 2 14 UN-2B .00395 .00228 2 14
UN-IA .00225 .00130 1 39 UN-Bl .00295 .00170 2 10
N-2A .W0495 .002"8 1 49 N-21) .00645 .00372 2 22
N-3A .(370 .00214 1 21 N-3B .00485 .00280 1 47

6YU 12 1IN-2A .00335 .00193 1 51 I N 211 .00135 .50.1M 2 23{1 tN-3A .00250 .00144 1 22 UN-31B .00330 .0)191 1 49
I UN-2A .0K306 .00176 2 14 UN -2B .00395 .00228 2 54

16 UN-3A .002,25 .00130 1 39 UN-3B .00295 .00170 2 10

N-2A ,00500 .00289 1 hO N- 2B .00650 .00375 2 23
N-3A .00375 .00217 1 22 N-311 .00490 .002&(3 1 48

U N-2A .00346 .00199 1 54 UN 2B .00450 .(2o 2 28
54 12 UN-3A .0020) .00150 1 26 UN-311 .00335 .00193 1 51

1 IN-2A .00310 .00179 2 it) I N-211 00405 .00234 2 58
16 UN-3A .00235 .00136 1 43 UN-313 .00305 .00176 2 14

8 8 N-2A .00510 .00294 1 52 N-211 ,00660 '00381 2 25
N-3A .00380 .00219 1 24 N-0B .00495 .00286 1 49

12 UN-2A .00345 .00199 1 64 UN-21 ,00450 .00200 2 28
T1N-3A .00260 .00150 1 26 UN-3B .00336 .00193 1 51

6 16 1 UN-2A .P0310 .00179 2 16 UN-213 .00405 .00234 2 8
UN-3A .00236 .00136 1 43 UN-31l .00305 .0176 2 14

7. LIMITS OF SIZE OF GAGES The limits of size of IV truncated thread setting
plug gages, and of both W and X basic-crest

The limits of size of plain and thread gages thread setting plug gages, are presented in table
applicable to the standard series of Unified and ]IJ.13 or as indicated in the footnotes to table
American screw tbrea(1s are presvied in table 11.13. These limits are developed in accordance
II.12. In this table X tolerances are applied to with the requirements for gages and gaging stated

thread gages and Z tolerances to plain gages. in section VI, p. 107.
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TA1.FII 11I.,.-Setin7 pliuU 0 aqfes, Unified and American screw threads

W truclte'd setting plugs IlIsic-crlst 4t11ng pines
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TABLE III. 13 .- Setting plug gages, Unified and American screw threada--Continued

W trunatod etting plugs IlaRtiOecst sOtting plugs

N dominl Plug for "Go'; Plug for "Not go" Majordlameter
threads designa- Cl s i,,-... .per Iceh Lon Major diametor Major diametor Pitch diameter (-o I Not go I__ ~~Pitch ltetr . .-- . . .
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'1'ABLlF 11.1.-S-ttiig plug gages, Unificd and American screm thr-cads--Continued
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TAnLE 1IIL.-Setting plug gages, Unified and American screw threads-Continued

W truncated , vttlig ll|Ugs lias1c-ermst s.ottlng plugs
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U. (0. (2 3. 2.57 .5)110 . 0113 Ug17 U.7
1. 1 2l1 5102 1(x451671,10I- U NC 2A .9 ,1 I I W14fI 0 0I" I}.
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TABLE III. 3.--Setting plug gagec, Unified and American screw threads-Continued

W truncated setting plugs BIIalo-eOt SetUng plugs

Nominal Plug for "Oo" 'lug for "Not go" Major diameter
size and .,rIes des-threads fea" lgnatlou 01Ws

inch Iajor dIametr Major diamneter Piteh diamoter Go Noi go I
Pitch dl.

Tnhncated Full Truncated Full u o r- W and X Wand Xante gugo ane Kago tol ri,,aee. toloau"e

i .i i .In. In, in, in in. 1 -1.

IA .2A0 1. 2478 1. If, 1.. 247X ).1439 1.1439 1.2478 1.2478
1. 22 1.24S5 1. 15/ 1.u 251 3. 24., 1,1441 1.1437 1,2485 1.245

I A-7 U2 A .2 1. 2178 1. .5.) ].- VA45 ]. 2478 1.1476 1.1476 1.247S 1L2478
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TA F'1E III. 13.-Setting pluq gages, Unified and A merican screw threads-Continued

I 1l1 , truncatea setting lings bllc-crtest setting plugs
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TABLE 111.13.-Setting plug gages, Unified and American screw Lhreads-Continued

W truncated setting plugs Baslc-ereit setting plug5

Nominal Plug for "Go" Plug for "Not go" Major dia u-ter
size and Series des--__________ ____________________________ __________

thrada per ignation Clas
inch Major diameter Major diaretr Pitch dhimoter Go' Not go '

________ Pitch dl -________

Truncated Ful Truncated Full Plus to(r- Minus bier- and X W and X
arlee gugo ance gage tolerances toleranoces

2 a 4 5 a 8 9 10 11 12

In. in, in. I . in. 4" in. in. in.
I A 2.2213 2.247! 2. 1028) 2. I114 2.2471 2. 08820g 7 j " 2. 247? 2471

2.2215 2.2479 2. 10255 2. 1834 2.2479 2.08841 2.08795 2.2479 2.2479
24-46 2A 2.2213 2.2471 2.1028) 2.184 2.247! 9.09310 2.0*19 2.2471 2.2471

UN2 2.2205 2.2479 2.102 5 2. I5 2.2470 2.093M 2.092M 2.2471 2.2479
3A 2.2242 2,w20 2,10570 2.1046 2.28)0 209840 2. 0840 2 VAX) 2.2560

2.2234 2.2608 2, I045 2.1968 2.2508 2. 0986 2.0915 2.2568 2.250

2A 2.2305 2.2476 2,16640 2.2125 2,2476 2.18)40 2.1.5840 2.2476 2.2476
2.2208 2.2493 2.16615 2.2118 2.2483 2.15865 2.1.51.5 2.24,3 2.2483

3A 2.2329 2.2500 2 I6W) 2.2169 2.200 2,16280 2.16280 2.2500 2.2,90)
2.2322 2.2507 2. 1685 2.2102 2.2507 2.16.305 2, 16255 2.2507 2.2507

2A 2.2353 2.2492 2, 19410 2.2241 2,242 2. 1F00 2. 1840 2.2482 2.24A2

24-12 UN 3A 2.2347 2.2488 2. 193.5 2225 2.2488 2. 18825 2.1977. 2.24K9 2.2488
2.2371 2.2500 2.19590 2 2275 2. 200 2.19140 2.117741 2 24AO 2.2"00
2.235 2.2606 2, 1958 2.2269 2.2 0 2.1916 2.1911.5 2.250)6 2 206

2A 2.2370 2.2484 2.20718 2.2295 2.2484 2.20240 2.21240 2. 2484 2.2484
2.2373 2.2400 2.20755 2.22M9 2. 490 2. 202F5 2. 20215 2.2490 2.249025-6 UN 3A j 2.Xl5 2. MWt 2. 20940 2.23145 2.211 2.2M530 2.20530 2.W41 2,.%D1
2.238 2.2506 2,2,091,5 2.2319 2.2406 2.20556 2. 20505 2.2W 2.2506

2 2A 2. 3(X)3 2. 16A 2.27020 2.2918 Z, 3109 2.264-0 2.76470 2. 3108 2 31Mk

2.2997 2.3114 2 2W,5 2. 212 2.3114 2.26496 2.2644.h 2.*114 2.3114
2"e.-16 N 2A 102 2W0,.200 221 .10 .67 .67 2.10 2.3114

1 3A 2.3020 2,3125 2.27190 2.2949 2,3125 2.26790 2.26780 2.3126 2.3121,

216014 2.3131 2.27165 2.2943 2.3131 2.26806 2. 2755 2. 5131 2.3131

2A 2 3(02 2.3731 2, 31900 2. 3489 2.3731 2.312 0 2.312) 2 3731 2.37-1
2 3596 1 2.3737 I4. ;lsi5 2. 1193 2.2737 2 R1.05 2.31255 2.3737 2. 37372-12 UN BA 2. 3621 2,37f0 2.3;A46) 2.3.,54 2. 375 2.31 W 2.3 1 1 .3/ 2.237(SW

2. 615 2. 8768 2. 3205 2. 3518 2. 3756 2.31655 2 31605 2. 37, 2.3766

2A 2. 3G29 2. 3733 2. 332701 2. 3&0 2. 3733 2. 32720 2. %2720 2. 373.3 2. 3733
N 2.3 32 , 2. 3731 2. 33245 2. 337 2.3739 2.52745 2.32695', 2.3739 2 173924-0 UN 3A 2. W E 2. 3750 2 33440 2. 3.,74 2.371 2. 33030 2. '3130 -2. 3750 2.3750

2.3639 2. 37FG 2, ?3415 2. 318 2. 37b6 2. 3 1056r .33105 2. 37 2.3754

2A 2.4263 2.435W 2. 3952W 2. 416, 2. 4368 2 38470 2.38970 2.4358 2. 4.W
2.4241 2.4364 2.39.495 2.4162 2.434 2.. 3W9(15 2. 345 2.4314 2. 4364

2Mo-16 N 3A 2.4270 2.4375 2. 39890 2.41W4 2.4375 2. 3i09r1 2 39230 2. 435T 2. 4375
2.4264 2 4381 2 3, 16 2.4193 2.431 2.39305 Y. 3925 2.4381 2,431

IA 2.41M 2. 4w19 2.3r) 2.4272 2 4N.9 2.31W0( 2.31144 2. 49 2.496
2.4679 2. 44 78 2. 3342, 2. 425 2. 4978 2. :11V25 2. 31i8k76 2.4978 2.4978

2 &-4 UN 0 2A 2. 4 2s4962 2. "4141/I 2.4324 2.499 2. 324 (1 2. :1241, 2- 4969 2. 4(f9
2.4679 2.4078 2. 3425, 2.4515 2.4978 2- 32435 2. 3=Sr 2.4978 2.4978

3A 2.4719 2 !91(W 7. 3784 2. 4380 2. 109) 2- 32980 2. 32930 2 141(1) 2. rx"
2.4710 2. rYA1 2.33735 2 4171 2. (4'(X 2.3W0{5 2.32955 2. "ooll 2. 5009

2A 2.480 , 2.41976 2.4)140 2. 4623 2.0476 2. 408920 2. 421j 2.4976 2.4M0
2. 479 'A 40.3 2 41GIF, 2 4616 2,4983 2.4084 r, 2.4795 2.4*84 2. 494 l

2.4g27 2. &4107 2.4)855 2.4(61 2. b/1)7 2. 412W5 2. 41245 2. )7 2. t7/M7

2A 2. 41*52 2.41081 2 41*0/1 2. 4739 2.498) 2.437K1 2. 437911 2. 401 2 481
2. 4840 2.4*7 2.44375 2. 4733 2. 4W7 2. 4Ol5 2. 43756 2. 4'7 2 4987

2Yr-12 UN 3A 2.4871 2. WEXY) 2.44W) 2.4774 2. F ' 2 441M.) 2. 41, :V 2. /YX) 2 , (1)

2. 4805 2. UM1)6 2. 44.11 2. 4768 2. WA1)6 2.44155 2. 441), 2. UlG6 2. t8)06

2A 2.4878 2. 41K 24 45770 2. 4793 2. 49M3 2 45220 2 4,¢,220 2.4983 2.4943

2W446 UN 2.4872 2.4389 2.45746 2. 4787 2.49N9 2. 45245 2. 45195 2. 4989 2.4989
3A 2.4*5 2. 1/881 2.4W01f) 2. 484 2. 84X1 2. 46f30 2. 45531j 2. IW)O 2. siX0)

1 2 4889 2. UW1 24.9VI 2.4818 2.1)6fl 2. 4555 2.45W8 2. FA$x 2. Ysa

2A 2,61)2 2. 2:J 1 2. 1,5O1O 2. 5984 26 511 2. 1,58) 2 9628) 2.0 623 2. G231

2-12 2.0 2 t7M 2. YA76 2 .1)83 2. ft)? 2. 0315 2. 56255 2. 62:37 2. (5=17
:1l 4 2. 9121 2. 62i 2,.,71 2 (5024 2. 62/ ) 2 W6630 2. UY)) 2. 621) 2. *"25

2. 6115 2. 62
,

.2.. 7OW 2. M18 2,62-50 2.56 2. 1,0f5 2. 6(21 2.8256

2A 2. 6128 2. 01233 '1. ,4270 2. W403 2. 6733 2. 1,77N0 2. A77 2. fr233 2. f313
2 0)22 2 6230 2 .1124, 2. r3*37 2. 12:i3 2. ,7745 2. 070195 2 67"9 2.!.292'3-16 UN IA 2. 646, 2 62-W 2 !8440 2. (W)74 2. 62fk 2.58404) 2. £81150 2 i2$/ 2.62FO

2. 6139 2 62,rx 2. 141I5 2. C) 2. 62145 2. 5155 2. 1',f4)5 2. 0j2.i 2. 625

IA 2 7187 2. 5404 2. N44 2. 67 1 2.746A 2 13A*N) 2. r.R i) 2 74?.'4 2 7483
2 7178 2.7477 2 68(15 2 (7159 2 7477 2. U.49-05 2.6. .36 2 7477 2.7477

.. . ; 2A 2. 71M7 2. 7468' 2 !'g""4() 2 1 %Z 2- 7499. 2. OW7)( U. r,, 3W, 2.709, 2. 74%
f 7;7, 74)4 2 2 r/23 2.748 2. 57 1 ri 2 7477 2.747

-. I. - I ?tOAI . 9, fR41 2.7771 :9, 741?,1 ;~' 2711 2~ Ii3.4 W/21 2. 76'%* 2. A.87(1 2. 61) 2.UN _15X ;4.22 ' 7*14.
2.7210 2. 7fAJ9 2 88735 2.6871 2.750 2.57996 I .745 Z. 7 O 2 760

Sv loot noth,1 lit f-nd of tfitbh.

64



TABLE 111.13.-&Sfting plug gages, Unified and American screw threads-Continued

I-W trunmtod setting plugs lasic-crest setting plugs

Nominal 'lug for "Go" Plug for "Not go" Major diameter
size and Sorlrs de-9-

threads per Ignation Clas
inch Major ilarnter Major diameter PItch dhoamow.r Io , Not go I

- Pitch di-

Trineated Full Trunated F1 l'lu toler.- i tot W and X Wand XImec gag t Oc gage tol6rallces tolorancls9anmerTinmod 0__ t
1 2 4 6 6 7 8 9 II 12

in. in. Pn in I iin. 112,l-
2A 2.2704 2.7476 2.T631 2.7121 2.7475 2. 2.6IO 2- 7475 2.7476

2N-8 N 2.7297 2.7482 2. VW8505 2. 7114 2.7482 2. 6.5825 2. V-577.5 2. 7482 2.7482
- A 2. 72 2. 7.A0 2.6)CAL) 2. 7117 2.7500 2. 6420) 2.- GA22f 2. 7500 2.75(Vi

2.7322 2. 7607 2. '55 2. 71l 2. 7507 2. 6)715 2 6715 2. 7.'A7 2.7W07

2A 2. 7352 2. 7481 2. f1f400 2.723) 2.7481 2. 6.A781; 2. 11,47x9 2. 74ml 2, 781

2. 4-12 UN 2.7346 2.4787 2. 69375 2. 723.3 2.7.1)7 2. 10) 05 2.8755 2.7487 2.7487
3A 2.2- 7.0 2. 4Y'501 j 2.7274 2.75(X) 2 6913o 2.69105 2. 7TW) 2.750

2.7365 2. 74 .. 2. 6 F 2. 77j3 2. 7,%3 2. 69'155 2. 60105 2, 74.W; 2. 7606

2A 2. x 2 74Q 2 702.70 2 7201 2 747115 2.70221 2.70?31 2 74K3 2. 7483

2116 TIN 2.7372 2.7489 2 70715 2 721 2 7489 2 70215 2 7nI115 2 7410 ? 749
3A 2. 73 2. 7111 2 71I I 72 2. 70 2 711 2- 71,0 2. 7") 2. 7110)

2. 738(1 2.74111 2.70915 2.731t 2.7Mmi 2.70555 2.7056 2.751 2.7.1A,5

2
1  

2.860)2 2.8731 2 N1720) HIM 2 8731 2. 8127i 2.81270 2.8131 2.8737

A 2. N5% 2. 8737 2 K 875 " *;1. 2. x737 2 .l21 2 x12.N 2. 8737 2.8737
23A12 UN 128621 2 .750 2 K8211111 2.X523 2 8750 2. 14951 2 811U) 2. 8750 2.87N)2. 81il5 2.875) 2. W-165 2. 8517 2 "756 2. 81I15 2. 615115 2. 87 2.87,6

2 A 2. 8129 2 .733 2. 1271 2 5i)2 2.8733 2. 87, 71 2 427I 0 2.87311 2.51.33
2. 1 G2. .Mi2 2.8739 2.245 2. 87,1) 2.871 2 827:1 5 2 2 8739 2. ,739

2*-fl UN 3A 2. 81415 2. 8750 2. 4341 iI 2. 573 2 .7.50) 2. 134)5) 2. m11112( . 87.4) 8750

2. 8Q1" 2. 87Ff) 2. 83115 2. 8507 2. 871 2. 8:1415 2. 8214,6 2. 8766 '. 8756

I A 2' $KH7 2 981 W 2 11440 2. 11259 2 O.1N 2 811K2) 2.SIMI( 2. W1A 2. O08
2 Y7T 2 '77 2 K23115 2 7 2 117 2.81.55 2 A1 Vir5 2.9K77 2. 1177

,A .• ,2 2 2 0311I 2. 0:i i 2. 1FI 2 8237f 2. K2370 2. WA "8 2.1€18
34 U NC: 2. i178 2.18177 2 1215 2. 1311 2.19177 2 8395 2. 82"05 '. 1A)77 2. 997

3A 7 971 3 f(1)O ' 8:7€', '/ '378 ! I1115 " 1,n 9 WR370) " ) .
1 2 0710 '1. f'XIO I 2 837735 2 9, r 13 3. fxx)ll 2. 82 13 2. m21:15 3. (13 3. 00(

2A 2. 11)03 2 V1174 2 1)1520 2 9618 2. 1174 2. )770 2 91770 2. "J7 4 2. 9974
N 171,; _'2 lij$1 2. 915 Md .11 VIA 1 2. 1441 2.1 )71)6 2 11174r, 2.1 1)1 2. 181

338 N A 2. 111A29 3. X1111 2 1198)" 2.!'A5 3 4xx)1.12 2. W121 2.A1,10 3. it1 3. 000
2.122 3. 14117 2. 918 5 2. 61155 3. (0)7 2. 1)1A5 2 9 1215 3 ). ?X7 3.0007

2A 2. 1)52 2 Vr111 2 .144M4) 2. 971 8 2. 1881 2. 9770 2 937711 2. 11 2, W81
2. IINItli 2.9I9M7 2 94375 2 1732 2. %'-7 2 .13715 2. S13745 2. 1W97 2. ',,47

3-12 IIN 3A 2. V971 3. 1xx14 2 146411) 2 10773 3, 1011 2. W94 I') 2. V112 3,% 1 3. 0140
2. w1r)8 3. (XX)36 2. 914 6t;5 2. 9767 3. 10611 2. D4146 2. 9401 3. 153 3.0U0m

2A 2 9878 2. 11 '2. 95770 2.0752 2, 11'i 2 9.5210 2.1) . ,2111 ,. 1f4,7 2.19 3

3 10 UN14 2 "872 2. .41W7 2.1 95745 2.1 )78 2. "if1 2.115,35 2. j5185 2. 118 '2. W"810
S 3A .11 95 3. 1xxx) 2. 9.59- 2. I8 t 3. 1111111 2. if.5',) 2. Se,5 3. (11)) 3. 1811

2. 1889 3. QM)01 2. 9.1915 2.19817 3. (X85 2. 15645 2, )545 3. (99) 3. (On

2A 3. 1102 .. 1231 31. 0 15(K11 3 1m8 3. 12.31 3. 06270 3. W71O 3. 1231 3. 1231

31 t2 UN 1. 116 3. 1217 3 Io1,7F 3. 99112 3. 1237 .:1 "'3 r, :,11624h 3. 1237 3. 1"7
3A 3 1121 3. 127) :1 j= 3. It() 23 31. 1250 ' W')121l 3. l117) 3. 125t! 3 I'll

3. 1116 3 1256 3. (171i5 3.1 17 3 12,50 .3. 1M.45 3.1X)511. 3. 1".D 3. 12,P

2I 3 1 !1 - . 12 3 %7 3- !f,!2 3. 123: . 2. ;77If; .19771:; :. 1211;: 3. ;123A
11112"2 :1 12:1t? :. O1945 33:1. 077.15 3 17(.15 l1I1 3. 12;!9311§ 16 (IN 3A 3. 114540 23 173 3. 121 : 0K(12( 3 1),-111 3 12)h :3. 12141
3, 139 3. 12645 3. 0(415 3. 10.7 3. 128Y; 3. 00., 3. 071V5 3. 1250 3. 1273

1 A 3 2181) 3. 24f37 3 18431 3 17r 2 3. 2467 3. O1r.l13 V.l 2.1,7 3. 2407
S3. 2177 3.2476 3.081115 3. 271: ) 3 2470 3 '11-425 3. 11775 3 2,17i :. 2476

3y-4 UN( 2A 3. 218, 3. 2167 :1 :1,:1 3.18i1: 3 2107 3. 1,731f, i. 7 u1 3.2-167 3.24 7
3 2177 3 21711 3 (Ki4IF 3 18)7 3. 247)) 2. 073135 3. 07315 3X. 2176 3. 847.

JA 3. 2 .21 if 3.11 17a) ) 187); , Vil 1 01110 1, 07!10 3. 2.11-) y 3 2.'49)
1. 22,1! 3.0A .23 .3. 0hx 73f, 3. 1I7 3. 2.YKI 3.1 071,)5 3. 179I.15 3. '2/1,'? Il. 2.f/1

2 A 3 233 3 2474 31 11w) 3 2111) 3. 2171 3 15751 3 15711,50 3 'L47.) 3. 247t
3. 2NG 3 2,81 .3. 1 3,1) 3 21 (A) 3 241 3. I 7,775 3 17725 3 '2491 S-18133t-H N A 13 : Wll I 3. 11i)811 .1 2164 : AM111 ". 1.v2:) I. I r2,5, :V.2(A)) 3.713)1
3 322 3.2,17 3. 10 85 3 2157 .3, 21.17 3. 1025 3, !11, 3.2.'217 3. 21U7

2A "I. 52 . 2 81 2. I!H4XI 3. 2".3(9 :3 2481 3 M87 ,'0 3. i1 7711 3 211 3. 24(I

3 12 U N 3.231 3.24187 '. 1WW17 'A 2232 3 2487 3. 1711 , 3 1745 I 3.2-17 3 X87
3A 3. 2371 3 2r9110 3 111.W1 3 '2273 3. 2.90' 3. 11110 3. 191f 3. £.X3 3.2(49)

A. 236f05 3. 2Ff;) 3. 11465 3. 727 3.2W1, 3. 111145 3. 111135 3.29), 3.26)8j

2A 3 2178 .3 2191" 3. 217111 .1 22 3 2483 2)211 3. 20211 3 2493 3. 2413
- U A1112 3 248)9 31745 3 2";;) 3.M41 .225 3.2)118', 1 ti1a I : 248r3Z4il' ~ d 3 ,95 53 314$I: 2f o :1,7 3.2.1-d1) 3 353) 37A,5,I I :1 3 I/d~ .2(111I3:1j 3.2506 3I. 2161 "t. 2717 3. 2() 3.2()1 F 3.21 141151 3. 250) 3.26,06.

31 N5 3. :17:4t7 F :1 2715 33.18 :1 ')3? 3.312.1!, :.:11215 3. :4;1 7 3. 3 7K"! A 3I 481 31 37.0 3J 331'1 3.352 3.37f11 3. 31111, 3. ;1)I.) " 37" :7) 1lr1)

3. :1)6 3.3. "3516 I j,37 17 al. I I/3i .31 59361 3. W37x15(1
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Tmmri 111.1 :.-Seitr pluqy garics, Uified andr Ametrtcant screwt /trewads -- Coitt~iitt

W trct'ttt d~ sittln prl'lgst 1vc. sf-- o rG I ttg dit g

Noontool Pi'lg for "Oot P ltig for "'Not go''"j, liimft'I'r

Slr-ads, j-r igitatlolt clitts ?ljt llttitr I 1IjrIut'r]it4 litt4'-GoI N tg

Inh' Irtjtt or u no 1t1Ivtt 'Mttajor, diam th 1,110 b It- ncu

'Frulivat,-d~~1113 gagl 31-e?%Twatd Fl lq ntr Irotus tolor- AN, :11l X IN' totl, X1
IIV g3g I (Tga,- tlel,'r:O i'' tcI'rlftitt

2 131 4 0 7 8 II10 11 12

2A-l U I. 11'122n 14i. :31 :5.:33245 3.5411 739' :t. 3t27 15 r, . 32f111.5 I 11.3I7:11 3. -3
3310 U A, It.31 t 3ts . mtt1 50 :t Xito1 3.s- 357 :37rAI :t. :t:tttIo 3. 3311t0 .13:774A .4 .4.7

II3. 36391 3. 37,56 It. t3l 11 11331fi; i 75 (1 3.3:31t, 34.301.5 3. 37511 0 3751

1 IA 3. -IBY ', 1 4Y)17 3 :t1t t13t t. 4264 t till,7 3. :117701 It.317711 19167 7t,II.417 :t. 45711 3.3t0 . 425 ;1t 497!; :t :117 :t. tilt :1 71 1 ts r
3. 4 I_4 2 3 s) :1. 45t1[7 14. :t3 IPtl 3 t111 I3. 0 :t :32:1:10 :t :t2:1t 14 411117 1 I'l;,

3 :1JCI. 46177 :t. 411761 3. 3111. :4. -C107l .17 i. :t2:tss :t;I 1, It -V1711 IVN
3 A 11. 4719 It. 7WN0) It :tKt;') 741471130)(H :t. :t71':io 3. :4z Ist :I fixg !ANN)

3. 47110 3. V7191 3. X-35:t436 :1 1( :tu . :41 15I. 32!X15 3, fox 7111)1)J

It . -17111 3. -111 It. i 155 1 1415 :. I 1 .o 1 -07, l :t. 417111 3 IN II:2:
3. 473 . 7181 It. ItoS VAN, 41 1)7 3 -ill-, 3 411 1 3.it

3 A I. 4 0 5 2 . 3 .1 1 5 3AX I . 41 1 4 -4 1 1 5 1 33 -1 3 1 3 ItI 1 3 7 1 319 ) 1 1 Nt 3lo

2A J8r. 2 :1I. -11)07 :1. 411175 S 1 1.5 1.ll II75 1 t751 I I.-15

3A4 3. 4871 ,1. ,A x ) 3.-I 11110 1 17 10(10) 1) I :1 fl111 ' 1 !A4 1) 31 !AN1X)

2 A 3. 411, 3.98 It. V.7 1.4111 :.V1)1 Cd9 :
2,;1. 4 1 3. 411: 14. -1571r, .4,14 1I 455 :.I 0 C' ,21" :i. -11111UN 3A 1 4%71 :11.41)511 1.451 r.i 1 4 1 1. rvest ;I I -1I II (I1, 1I !Aloo :-I. M3

a tl'1 II~.. 4411 1)710 I. 1511( Wil 1, 3 491'; . 41 .- 511 I -1751 0)I 40

2A 3 ;(2 3. :4i23 3. 4511 .4 11 1. %7447 3 3'II . -133 3.CA ' 1 0 2 1 -0) I. 64111

U, N I. 1A111 1 4111 1 311111i0) .!1K '' 112:117 1) 5112)4) 3 .- 1 , 1 111:17 :1 611-

3A Ui N. 102 I :11717 :3. F,573 ' X~ ~ 'N1 3 7) It.l 31'.117 :I1. 7 t121 71ii ~ ~ ~ ~ ~ ~ ~ ~ i 3,. 3.1112 3.124 115711 r.145 ;1 624 '0t I 1115 G113. 111M. 3. ''2.- 3. 5711117, 1 f 16 3. 62.511 fI 115 I I.755 t 1:) 3 121

2Ar'2 1 i)0 : I ;-,i I . !W X I ' I. G!61 : ,3 1 .3
3,4 -I ,2 1111 117,5 . . 2 , 4." .il)) 3. 11211:) 3. 37 1r1 :1. 71111 1 3 '..3 ' 1 123')

III 3 :I.I I!,5 3. 1171' 3 117M. ill :.1 14111, 2 .1:1 3. 7,7717, : r i Ip)11W,III I i 12.11 I 12:
Iiilf (274 :'A I5I I r) 5:I5 ' 4 l'/) II117

1~ ~~ ~ 7'' 3 11 V12) 3 --.5iS 4;- 41,, 1)203-013 35)5, .51 II 1271

I3 U O A :11.7, M 17)1 :115111) :1112 :1 7 1.71 : 7,17I :17-14;1 :1)7 P6
:.,1.7)711 :t. 7477 1;v: 747f1 st, 7,711 13 77 :1.17 3777

33*2 4 1' ' 1. fl'1l1 It 7,517W .11 1 : 1 111, 15110) 3 I!4m
:1 7 1 A 2, :I 7,11)7 4 6f11, :4W19 : -1. :, 771,177, 3 1r i I ;rg

3 72' ?!-r 1 71 11) 311 3 '41' 1 'iI ;I 74. ) 3 G5)", -1 1 9'.. h

3418 A 3 7311 3 :l :I1110l .IW '171)'':1 :IIo I 1.7,71 I ,!am)
3.73a 3 t- l A) 4511 7 IT. :, 77217 :5 : V.1157, 1 fl 3. 1 151

3- -I 4, ," I 1 4 1)1 : IfI 551i1. A :l 111.1111 1111711-Jl73: 15,, ,;' I':1 1 4 1:11 14 111115
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TAnuF 111.13.--Setting pling gages, Unified and A mey iean screii threa,ls-.--Cuntinued

W.' truncated setting plugs Basi-crest settling plugs

Nnmlnal Plg for "Go" Phig for "Nut go" f ajor iiztihr
SIze mid seri¢, dies"

thread: 1r 1 IgilalIol Cilfass Mijr dianwtr A Nt go
in11 Major dianeter ]7Ith dj- iteIi ( ile! r 100 j

umeltter
Trtllted Frill Truncated Ill P:tl, 11 tolr. W it X %V und X

'lricte!isiteIite I;gge l(Pglg o~~l('.- ll~i lll

1 2 3 4 7 10 11 12

23A 3.(877 3 8 )9.2 .3. 057,o :) . VI.St 3. (1942 . 37 3. 9517i 3. '.i'.14,

71. 1471 3.9t !,,, W N . 25735 3. 7 
"  

3. 'PNmx .1. 1i1t 5 3. !Ir 15 3. 99 I .M i3 V,1.
4-10 UN A" 3 . 4, I 4 . " I 9 0i 3. ,,,21 4. 0(800 3 tl37Xoi" j 3. 957i4 4. 4(N t 4. txilHi

3. 9Ju 4. fllm) 1 3. 154'115 3. 915 4. (XXi ' 3.95525 3. 9 A 75 4. onusG 4. (ass;

2A 4.223o 1 4.2472 4. l1s,: 4.21(m* 4. 2172 4. 1517 4. 1567 4 2172 4 217

4. 221K) 4.2472 4. I:',d 4. '.!1 7 4. 2t72 4.1370 4. t507 4.2-IN3 4. 247
N 3A 4. 23'n ) 4. 2517 1 4. 1 iS 4. 215 4. 25(Wi 4. 1h 1 4. ItI 4.29*M 4. 21*x

4. zi .9 4. 2L, 1 4. 183 4.2148 4.21,11 4. 1 4. t11l 4,211 4,2V 11

'2A 4.2!,1 4. 2 18 4. F314 4. 2235 4. 219( 4. 1974 4. 1M74 4. 248it 4. 21ii

U 4. 2312 4. 148!1 4. 19311 4.2221 1 4.21s!I 4. ,77 4. 17l 4. 249! 4 2V9i
43.-12 3A 4.2:471 4. 2." l Y1 4. .',!) 4.2271 .1.2,111 4. 1lIit 4. IiM 4. 2.-AXI 4.2.1*

4.,23412 4. 27*niI 4. 1930 4. 222fi2 4. 2 ;W . 4. 1 1;1 4. 15(7 4. 27A .. 4.2 ,J 9

2A 4.2:77 4.2M .4 9170 4. 2214 4.2 lt2 4.2(11, 4. '21,17 4. 21x2 4. 22,2
, U64.236 4 24 i 4- 2ii7"1 4.2271) 4. 2t91 -1. 21121 4.211 t 4. 2411 4 212it

434-l' UN 3A 4. 239i5 . 4. 'SXt 4 '7i91 4. 2321 4. 27il 4. 2(7/Ui 4. '2tWA) 4 27'!1 4. 27',oi

4. z:4 fl1 4.2./52 .1. 2092!1 4.23412 4.2rA0U 4.21053 4.20147 4. 2$.i5 4. 2,/82

2A 4. il 4. 11172 4 4111 4. 413,7 4. 4!72 4 11116 .1. 41111 4.41972 4. te7J2

,1N 4 A 721 4 .4!) ci 4 .1 7 4. 4 , ,11;I 4. tliS: 4 .(ji!l 4 . .14o 2: 4 . t9 "K 4 t9 ,
4tf-K 3A 4. 48I,224# 4, W i 4. Yxii 4 4 il" 4. ,7/I2ll 4. J117 4 4117 4. '/MxIN 4 ;fflJ

4. 4 I 4. 5rill 4.418- 4.41 7 4. 'o 11 4.41204 1. 41114 4..W ll I. 4 1

2A 4. W i 4. 49x 4 4.1131? 4. 47i 4. 42i21( 4 74 4 4371 4. 4 i11 4 4i9f0

U N 4.4142 4. 4 l .1. 4431; 4. 4721; 4. P129 4.4:177 1. 4A71 4.4914!1 4 49 119
4. 481111 4.41 4.Mx 444.2 4.4774W-12 i A4. 4S; I 4. x. 4 .11,.0 4. 477 .. 4 i , 4. 4.4 41A
44,71;2 4 49193 i 4. 1762 4. 74AX5" j . 413i 4 44t7 .4 7544w Il iix

2A 4. 4x77 4. 4992 4. 1570 4. 17M, 4. 422 4. 517 4. .57 4. V .19 4.4912(

U1 "ipi;
"  

4 2!0i1 4. 1574 4. -1771 4. Ito] 4. Irc,: 1 I 4. I.!11 4. l uil

43- U 4 09., 4. 5i I 4. 45F l 4.1%21 4. !,ooiI 4. V,15 4. 1.'0 1 4. 1bl( 4. r,41(0
4. Isli 4. U X11 4. .391 4. 41112 4.!A4]()!? 4. 1:53 4. 1,t7 4. 2 ,2 ) 4. 7,(5Jg

2.A 4.7:ift 4.7 "171 4 §;;5! 4. 711t5 4. 7 171 4. u ,c 4 ' 4. 7171 4. 7171
4.722i4 4. 7 IN2 4.If,.", 4. 71111 4. i47. 4 1;71W 4 I;, 1 j 4.74x2 4. 741(2

44-8 N 3A 4.732! .4. 77i .1 c11i;8 4. 7157 4 70I(1 4. W1'; 4. ,jIli 4. 7W) 4 7;oo

4.7-3 11 1. 7511 4. ii s..- 4. 71l 4. 7.S 1 4. 61 9 4 ' 1 1 4.7N5!

2A 4. 7351 4.7 4,1 4 W2,3* 4 7233 4.7 18I1 4 *1872 4 41' .4 Y,, 4. 71

4 j N. 731:! 4 7 t .(! . 4i 221 4. 71VIM 4.1 17T. 4 :;x .4 4 1 Ni 1 7 ' ,9
-13 A 4.':37 1 4.774( I 4 w 4(

i
,* 44,'.l' 4. 77,2I x,; . 1 4 ,4 I"1 (4

4.74.2 4.1' 4. 42,70 4 "! 4.751(2 4.47-1? 4 7, , 4 7-5 4. -5'y

2A 4.7377 4.7422 .4. 4. ' i9 4.7 IS2 4 7ri15 4, (i7 t 4 2 4 7t.,2
4.17:91 4 74911 4. 7073 4. 7177 4. 711 I 4 7101l 4. 7 12 4. 7 1I 1 4. 71 5W

4J3l) 11N .3A. 4.4.7'2i1 4 711 4.7,141 4."11121 4 hI 4. lii 4 7.1x1414.47.x6 4-7,u5 ti'I 4. 71l ,, 748,r, 4.71,2 4 ,11 4. 7:ri(14:
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TABLE III.13.-Setting plug gapea, Unified and A, merican screw threads--Continued

W truncated setting plugs llsic-crest Settl'g plurs

Nominal Plug for "Go" Plug for "Not go" Major dliaeter
Film and Sorle des- ---

threads pr ignaton CIPM
inch Major diamterd Major dianter 1itch dlametAr t Not go Iinch Majo 4 _____t _ Pitch dli- ____-

amueter

Truncated Pall Truncated Full 1'luas tler- Mlntiqtohlr- Wald X W and X
tance gage ancogago toleranIes0 tolorunces

1 2 3 4 5 6 7 8 9 10 It 12

in. in, ill. i21. ill. in. i . in. in.

2A 5. 4851 5. 4980 5. 4439 5.4733 S 4980 . 4372 5.4372 5.4980 5.49w
8W12 UN .5.4842 5. 4989 5. 4436 5.4724 5. 4989 5. 4375 5.43M) 5.4989 5. 49H9

3A 5. 4871 6. 500 .5. 4459 5.4770 5. am 5. 440J r. 4409 & te00 5. 50W
5.4862 5. 5009 5.4456 5.4781 5. 5009 5.4412 5.4,406 5. 5009 5.rA()9

2A h, 4977 5.4982 5.4576 5.4786 5. 4962 5. 4515 5.4515 5.4992 5.4982
N 5.488 5.4991 5.4573 5.4777 5. 499}1 5. 4518 5.4f512 5.4991 4. 4991

3A 5. 495 6.5000 5. 4594 5.4820 5.00 5.4549 5. 4549 5. IVA 5. 500
5,488 5. 5009 5.4591 5.481l1 5. 509 5. 4552 5. 4.54 5. 5(9 6. 5009

2A 5. 7299 5. 7470 5. 4.58 5..7099 5.7470 5.65.58 5. C558 5. 7470 5. 7170
04-9 N 5. 72RK 5.74 .5. 455 5.78 5. 7481I 5A61881 6555 5.7481 5.74KI

SA 5. 7329 5.7(9W 5. 692M 5.7154 5.7(8) 5. ('iI 3 5. 6613 5.750T 5. 7,50)
5. 7318 5. 7511 5. 605 5.7143 5.7511 5.6616 5. 610 5. 7511 5.7511

2A A.7350 5.7479 6.0938 5. 1230 5.7479 S. 4869 5. 839 6. 7470 5. 7479
5,-12 UN 5. 7341 .74m8 5 6935 5. 7221 5. 74Y8 .5. 6872 5. W444 5. 7488 5 744A

A & 7371 6, 7500 5.6959 5. 7268 5. 70 5. 6907 5.6907 5.700 6, 75 10
5. 7362 5. 7509 5, 615A 5. 7259 5. 7509 5. 6010 5. 6904 5. 7509 5. 7.509

2A 5. 7376 5. 7481 5.7075 5. 72 4 5, 7481 5.7013 3. 7o13 5.7,181 5.74 1
4-16 UN 5. 7367 .5. 74R) 5.7072 5. 77.5 5.7490 5.7016 5. 7110 .5. 74W 5.71,003A 5.7395 5.7500 5. 709 5.7318 .5.75U10 5.7047 5. 7047 5. 75(4) 5. 74X).738 b. 7548J 11 7091 .5. 7309 5.750 5.7050 5.7044 5.7a519 5.79

2A 5. 9799 A. 9970 5. 1s 5.9597 5.9970 5.14036 5.18 15 5. 9J70 5...170

.-8 N A.9788 6. 2x1 B5, 913.5 5.98 5. 49144 5.4 519 5. 5)3 5. 981 5. 1 11
3A 5.1824 6N.4881 5. 9188 5. 965.3 6. (K) 5.9112 5.91V2 r. W)0 C. 05XX)38. .15. 6.0911 I 9185 5. 942 f6. 101 1 5.911 5 .9109 6. (i 1 0. 11

2A :. 0 5. 5 . 9979 I . 9389g .5. J3.49 5.997,"' 5. o7
6-12 T6.9841 5.A.QL l .9435 5, 1721 5.,988 5. 937"2 5.931)343 5.vim 111. 88

3A 5. 9871 fl. N888) 5. 949 z. 978 6,8040 5. 9407 5.1417 6. 44(80 fi. 4I8$,
6. 9862 6.0009 5. 45 5, 9759 0,009(1 5. 941W1 5. 94M 6, (.)09 4. t(.M))

2A h. 9876 5.9981 .5. 5.9784 6.9981 60513 5.9513 1"1 5, 99816 1 U N5 .W il 7 !,99 5 W52 S .0 7 75 5 , V w 9 & 9 5 16 5 , 9 1v i 5 I= ) .W , F gA
3A1 UN 39 6.9895 i. (w8 5 95.1) 5. 9818 04 0X 8. P547 5. 9547 63. 00 6. 8)

5. o 99wl) 6. 5.59 6. 98 6. 000) 5. D550 5. 5 6. 9(9 0 3

I Pitch diameter limits of W basiccrest setting plUg gages are given In column 6 of tils tble. Pitch diameter 1[iit of X b=1ic-creit setting plug gages
are Riven in column 4 of table 111.12.

1 Pitch dlletoer ilmi s of W basic crest setting plug gag& are given In columns 9 and 10 of this Vblc. (itch dianeter limits or X basle-crest setting plug
gagew are given in columns 6and 7 of table 111.12.

8. SIZES OF TAP DRILLS diameter limits. The diameter of thi drill,

When it is important that the Ininor diameter of the probablh hole size, aid the, corresponding
an internal thread conforai t) spccilied limits it percentages of lsic thread height are ta hulated.
may be necessary to use a reaIer to fiiish the 1tale. As ,- drill iuay niorm ally be expected to Clit
However, a drill often can bei made to cut suf- Oversize, pro)able hole sizes arc tabulated that
ficiently accurately for this rcquirement, A are derivdti front lrolbable cla oversizes, also
variety of factors ente.r into the production of a tabulated. The following is; quoted from die
cleani, round, straight hole of the correct diameter. adlOve-lm1 tioned rcl)ort "'h(5se overSizesi were
For a discussion of these and (ter data on drilling determined from t series of tests Co1(ducted by a
and tapping reference should be Inade to ")rilled liIber of drill laillfitttt-rers. Using six sizes
Holes for Tapping," publis!ed by the ])rill astd of drills ranging from /, /1 to I ill. a total of 2,808
Reamer Division and the 'a) fid Die Division of holes Were drii led in (, t. iroi itldi steel. Com-

the Metai Cutting Tool f istitute., mercial higlh spt't'd drills were used and the drilling
'f'able 1 11.14 gives minor diineter limits and (quipilnt was of tOe 8(l6nc type 5(d (olilition

cxirrespondtig l)er(entagS of btsic tmread Ight, 1 ]lo)t is orlally l leouili tired in iiietal workinig
YiI, for all standard series thrieads ID lui I in tid- shopuS. 'to '% Iwr gt, (ll-1 'If h al d1 rilled w 418
ing 3% li. diaseter, cli1sse.,4 1 aI tl '2 B. TftIle ('(Jqlal .0 1 P t llies the ilt' Nilli Ih timitr, w lidp 1t
111.15 is a similar table for class 3 . hl ese tables siisu rtenit of tlhe detth w il, h Wi t glie Iillit
aso list. Hi'7.9 o ( rill,.1 lla) Pflk i .. ,., o h e tidilhl ., With goll (rillig
drill 1013(S within or near ile specified rnilt l~ hlti(TS Wli WIt rensonrl i ear' il t ie reshars-

cnll ugof drilis the average iser iay exp.ct to drill
6 Addresa: 8114 Chrysler Bldg., 405 Lexington Ave., Nw York 17, N. Y. oversize ill tue. Saie inallior.l'
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TABlE III.14.-Tap drill sizes, Unified and American screw threads, classes 1B and ERB

Classes IB and 2B minor diameter, internal Tap drillis and percent basic thread height
threads

Threads Di olg
Thrad aim per inch nation Percent Percent Nominal rheoreti. Probable Probable Percent

Minimum basic (brad Maximum baslc thread' size Diameter cal promnt oversize, holeaze of thread
height height of thread mean

.No. In. in. in. i. in. in.
0.060 50 NF 0.0465 83.1 0.0614 5,9 (in. 0. 0469 83 0.0016 0.0480 74

.04 in. .469 81 .0016 .0484 71
51 073 64 NC 0561 83.3 .0623 62.7 M.2W 89 .0015 .0515 81

S#53 .0595 67 .016 .0610 89
72 NF 01M 83.1 .0,35 52.7 #htnW 75 .0015 .0010 67

.2 .073 .0625 58 .0015 .040 50
0#.1 )670 82 .0017 .0687 75

2 .086 56 NC .0667 83.2 .0737 53.0 #50 .0700 69 .0017 .0717 62
1#49 .0730 51 .0017 .0747 40
#50 .0700 79 .0017 .077 71

27.086 64 N F .0691 83,3 .0763 52,7 440 .730 64 W1817 .0747 50
#48 .0760 85 .0019 .0770 78• ,6 in. .)781 77 .00~q11 .01(0 70

3 .099 48 NC .0764 83.6 .0846 53.6 47 .785 77 .(X11 .080- 69

#4, .0)0 67 .0011 .0829 00
#45 .820 Ca .0M1119 .0339 56

(#41; .0 78 .(XII .6829 69
3 .09 56 NF .0797 832 .0866 53.9 #-15 020 73 .119 .0839 65

1#44 AA() 56 .1(1l)] 0.79 48
1#44 MR) 80 . () 1) .0879 74

4 112 40 NC .0849 83.4 .0939 55.7 .#03 (MiI 71 .08( .091 65
.420935 07 ($121) .18155 51

M s In. 09138 51 .002) . I,2 60
#43 .W8 85 .0 211 .0910 78

4 .112 48 NF .0894 83.h .0908 56.2 #42 o&295 8 .O20 .0955 611a In. 9a8 .7 .2 . 0058 60
#41 . OW) 59 . 00)21) .(K(09 52

1#4
0  

.0914) 13 .0 W23 .1003 70
.125 40 NC 00979 83.4 .1062 57.9 1095 79 .1(23 .1(2R 71

Cs.10(51 72 .1(12 I Wig3( 116
037 1010 65 W. (23 . 1063 68
S#3 1015 80 .01123 .108 72

5 .125 44 NF .1004 83.3 ,1079 57, 9 #37 10-10 71 .W(2) ,G3 63
#36 1(65 h3 ,(2:1 .10( 65
#37 00 84 .002( .13 78
0#116 1 .65 78 .M23 .1088 727A 4 In. 1094 70 W1X26 ,1120 M

6 .1 M 22 NC .104 8 . 8 .114 159 1 a!), I 0i (ig . 60261 .1126 61
#A .11111 67 .00261 .1136 60

.33 11:3 62 .0026 .1156 6

.11I0 83 0(26 .1136 76
6 .138 40 NY .111 83.1 .119 585 .11301 77 .126 .1156 69

(#32 .11(0 68 .1()26 .1186 6
8 .164 32 NC .1,0 83. 8 139 61.6 #r .1310 69 .()(I .1389 62

#4 ,1360 78 .02 I1;89 70
8 .164 36 1 NF .134 83.1 .142 usl o xpm .1405 F, . (129 .1434 S7

764 in. .1406 65 .W02) .1435 57
C #27 :1440 85 .1?(32 ,1472 79

#26 470 79 .0(32 .1N2 74
10 .190 24 NC .145 83.1 .158 02. #25 141(5 75 .(932 :1627 G9

/#24 1120 70 .032 1 5A2 64
(#23 .540 C6 .1102 .1572 (S1
1-z In. .162 M3 .(W32 .1514 75

10 100 32 NF 16 83.8 164 64.1 )#22 .1570 81 .8132 .1(1(2 73
21 nx) 71, 932 :11,2  8

10 11l0 71 M037 ,642 64

1 (,d in. .171) 82 .W035 .7 ]4 78

12 .216 24 NC .171 83.1 .181 604.7 #17 1 ) 79 .A0135 .1765r 73
1l6 1770 4 72 (5 6
#15 .18;() 67 .05 .11(15 W)

I177(; 84 .3 5 .190h17
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144 In. 2(3 1 72 .I03,5 .'4202j 68
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T, A 11.E 111.11.--- zTap drill sizes, i I iJt'Id will Am eri'an ser' Aw lirlats, 'lass, s I B an : - ( ?B Cotnm i ed

I ('lasses IB all 211 m ntj 1lialj lj'j, I lrl Il I' I N I' all 'I i ('11 Ill 1S I;l 1 111h hr 1 1Vli I I

'Threaals I lC1(l('- '(Ills
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TAIi!.E 11LI.4.-ap drill sizes, Unified and American screw threads, claeses 11B and 2B-Continued

Clamses 1l and 1B mirror diameter, Jternal Tap rills and percmrit basic throai height
threads

Threals -ie- 
_g-

Thread size pr Inch urition e'rror t I r'rce.nt No mnin l T ivr I 1 r rlr ' 1rohai 4e PPrcent
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Ir U N 1.432 0 .3 1..16 I l;. 5i 1 i, ] .I 77 ..................................
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TAUIIII. ,15.-Tap drill sizes, Unified anid Amecricant screw threads, clanss 8i)

Cla., 311 minor diameter, Internal threads Tap drll!s mid xrecnt bnuste thread heiglt

TrasieThreads [3eslgnu- - F.[-
ThreaA siz per Inch lion Perctnt Percont Thiorct- Probable

iMinium b Maximuni baic Nominalsze 1)lanieor Iv,10 Ier- overlro, Probable I'rcont
threel thriad "t11. of mean hole slr7e of thrad
bhiKht height thread

No. in. in. in in. inl. iTA.

( o#50 0.0-105 83 0.0015 0.0480 74
) 0.060 0 NE 0.0465 413.1 05.

,  
62.0 ain. , (69 81 .0y)15 .04S4 71

..073 64 N .0661 833 ofo- 52.7 .0550 89 .0015 .0;65 11 03 6 N*.5S, . . - 5'.7L, .0(595 67 .00)| 5 .09711 51'
.AIM0 7 .0015 .0M10 67d

1 .073 72 NF .0580 83 1 .0635 52.7 #53 ANS 75 00 ,0 O7
'i|6 58 .in.5 .06A0 50

I .0M70 82 0017 .067 76
2 .086 56 NC .067 83.2 .0737 53. 0#50 .0700 69 .0017 .(717 62

.5 ',73-9 M .01037 .0747 491
2 .80 04 NI .06 8.3 .057 5.7{50 .07M3 79 -0017 .0717 70•0730 C4 .0017 .0747 M

#48 0760 85 .00|1B .0779 78
5.6 in. .0781 77 .0(1I9 ,0"0) 70

3 .09 48 NO .0764 M3,5 .0845 53 .
r

07
,  

76 .0010 .A04 69
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q
20 M0

4, MIA 63 .0019 .0.139 br.
#41 .0.410 7s .00] .0"N 6,1

3 .099 07F 0;97 83.2 .0865 5. 9 0,'0 73 .001 .0010 6 7.,

40~04 NW 0C40 8S4.ri n .5 6 .0010 .0895 4i'44 011110 80 .001 .0K10 74

4 .112 40 NO 0849 82.4 .0939 55.7 J042 0935 571 I 020 .09 5 &1
#4':lin. 2103 .W20 .09-5 r (

411 tn. 511 .o0m W.12 W
'#401 .09910 8.3 .03 .10 7h

4 .126 40 N' C .0979 83424 .1002 57. 1 035 9 .)21 .1(8 *1.I n. MM1015 72 .09)23 .10.h C5

#0104 63 . W23 J 76(16.1 .51
J#3 1(115 8O .X1123 '1(18 72

1#371 .1040 61 M23 1081 5N,

(#37 1040 .M-3 1 63 7K
1 78 I (ft .7H4 II 72

I I In. .10884 7o1 .41W26 1121 ol
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'.7 W ' 321; I I Ml 6M.
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TABLE IIT.15..-Tap drill siees, Unified and American screw threads, claeli SB-Continued

Clas 3B minor diameter, Internal threads Tap drills and percent basic thread height
Threads Designs-

Throad size pmr Inch tion Percent Percent Theoret- Probable
Minln basic Maximum basic Nominalsize Diameter lcal per- overslre, Proable Percent

thread thread cent of mean holo ir.) of thread
height height thread

No. in. in. in. in. in. in.
7,4 28 UNEF 0. 39M 83.0 0.4081 69.8 y 0.40-10 72 0. 004, 0.4088 62

Z .41.140 so) .0047 41177 70)2 N 13.1 .4223 71.8 3A4 In. .4219 72 .0047 .423M 8
13 1NC .4170 . 1 .424 71.7 27,4 i1. .4219 78 .0047 .4266 73
20 T NF .4460 83.1 .4A37 71.3 2%& In. .4631 72 .0047 .4678 86

11 28 UNEF .4610 84.1 .4676 (9.8
lie 12 UNO .4720 83.8 .4843 72.2 fI i" " In.. .4 .8 87 .0048 .4736 .

(Ii4c in. .4844 72 .0048 .4892 68
lie 18 UNF LO20 93,8 .1106 71.9 fi In 87 .048 .6048 80

0.6342 in. .5062 78 .0042 .51.110 71S 21t7 In. .5156 87 .004.8 .5204 7824 N F ,A170 84.1 .5244 7).4 [0.52M In. .6203 78 .0048 . A251 w
ii UNO .5270 83.0 .5631 72.7 '34 in, .5312 79 .0("8 .5362 75

4 12 N .5350 U 1 .5463 72.7 3, a in. . 1469 72 .04619 .5618 48
18 UNF .5MM 83.1 .6730 72.1 (," . 7.6625 87 ,iXHP -t474 1

~0637 in. . 5087 78 .0010 .6736 71
S 24 81FF .5604 83.1 .1869 70.4 1h. 5791 87 .00-1 .W6 -7u0..4 28 In. .A828 78 .0049 .5877 6j)

].a 12 N .8970 83.6 .6085 73.0 144 In. .938 87 .0040 .n9i87 82
Ma 24 NFF .6420 84.1 .6494 70.4 4'6 in. .6406 87 .00M 4 FIG 77
DS 10 UNO ,6420 83 1 .6545 71,6 3, 56 in. .6406 84 .00)5 .6453! so

12 N .600 83.1 .6707 73.3 2152 In. .6562 87 .0060 .6612 82
18 1UNF .6,920 83.8 .6908 72.9 Me in. .6875 77 .000 .6g2) 71

34 20 UNEF I0960 8u.1 7037 71.3 4 
64In, .7031 72 .0051 .70K2 64

,Me 12 N .7220 83.6 .7329 73.5 18.5 mm .729% 78 .00r1 .7334 73
'lje 16 UN .740 83.1 .7M13 72.9 N 1i. .7W) 77 00-52 .7552 711
3j 30 INEF .758W 83.9 .7(k12 71.3 4, in. .7666 72 .0052 .770f 64

S UN ,7550 831 1 .7681 74.1 4Wf14 in. .7&,54A 76 .0052 .770S 72
12 N .780 83.1 .795? '1.7 l1

2 
in. .7812 87 0052 .784 82fiSI6 I n. .7969 84 .0062 . ,021 79

14 14 U N F .780 83.0 .8068 73.8 1). 8024 in. .8024 7 .0052 .80/ 73
16 TIN .8070 83.8 .RIMg 72,9 .,82 In. .124 77 .00ki ,8178 7020 UNrF . B210 8)3.1 8V7 71.3 11fid hl . AM 72 .0064 .K; N:?_4I

Tsi 12 IN .8470 93.6 .8575 73.9 VlA2 In. .84,38 87 .0065 .9493 81
,lie 16 UN .9700 88.1 .8783 72,9 T In, .87,U) 77 .o),17 .807 70
l3ia 20 UINEF , bi. Y .8912 71.3 664 in. .M' )1 72 1 .0,9 .89"1 63

8 7 1 f
5  

in. . 8524 87 .0(19 .8653 83
UNC .8w . M7 74.1 8750 77 019 8,049 73

1 12 TINF .0100 83.1 .2'99 74.1 2Ui2 In. .'2 87 .)(160 .31)2:4 81/-qfi Iu .9!14 M (91Qt) MIR7 78
1 14 NS ,9230 83.0 .0318 73.8 0. 0274 in. 99274 78 .1()1 .9357 72

1 18 UN .9320 8.8 .410 72.9 'V In. .9375 77 .0X1(2 .94'7 10
1 20 UNFF .94610 83.] .0537 71.3 44 ill. .0531 72 .($3 .9594 63
13.ie 12 "JN .9720 83.6 .9823 74.1 13.1. In, ,WM ,8 8 ,0045 .9763 81
I .le is IN 9060 83.1 1.0033 72.9 1 hi. 1.091)0 77 .10019 1.(11 03
1He 18 NFF 1.0020 83.S 1.0105 72,1 11n. 1.00")( 87 .0469 1. 00611 77
111 7 UNO .9700 V. 5 .8 74. Bin..14 .0 0W2 .97'/1 81

":IRA74.1 "4 in. .9 4 70 .0067 .91ii1 72

1 s N .90)71 83.1 1.0047 74.1 1 in. 1. (MO2 77 .14161 1.1XXi' 73
I 12 UNF 1.0350 83.1 1.0448 74.1 116 2in. 1.t W 2 87 0411 ]. 03M OD

114 A 13 UJN 1. 0570 83.8 1. 1Ow) 72.9 1 V 1 in. 1. M25 77 .0074 1OG91I 05
114 18 NFF 1.06150 83.1 1. 073 72.1 1 H4e in. 1. 1C21, 87 -
1ii 12 UN 1. 0150 83.1 1.1073 74.1 1'Y, In, 1. 009 8 4.. .....................
1Me 10 UN 1.12 83.1 1.12M3 72.9 1 t In. 1.12,A) 77 .................... ...........
1li 18 N 1.17 8AA 3.8 5 1.135 72.1 1147 In. 1.10 87..................................---

H4 Nt .1S0t 1.11257 741k4 Ill~n I.13 84..................................-----
134 12 UNF 1.1600 K1.1 1. 1698 74.1 Ol in. . 2 8t7 -- ---:----------------------
13. 16 UN 1.188 11 1. 1.113) 72.9 JI n In. 1. I T175 77

, 12 IN 1. 711) 8.1.6 1. 1181 74.1 i i Iln. 1.21l7 7
Ie 16 "'N 1.2450 83.1 1 , 2.V 1 72.1 I54.1h,. 1. 21j 77 -----------......................

17.4 16 NF 1.2452( 83.3 1,2605 72.1 Ili ii, 1. 25dy H7 ........... ......................
144 18 8F 1220 8. 1205 7. 1. n. 1.1N75 87......... ....................

1 3 1 6 U N O 1 . 1 1 1540 8 3 . 1 1 . 2 1 4 6 7 4 . 1 J I lI . 1 1 K7 5 8 7 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
'( ",c, ,, I. 2: 87 .7-..--.-.- ..-

131 8 N 1.2400 . 1 1.26A7 74.1 f 1'4 I '; 1. 2 ,x 77.........................--.

1-3U 12 U TN F 1 2850) 8 . 1 1.21 8 74.1 I JIf i . 1.28 12 87 -- --.
16 UN 1.3070 83.8 1 31:8 72.19 1" a Ii. 1. 312V 77.................... ....

114 NEF 1. 1 110 83.1 1.3311 72.1 IM i 1n. 1.312r- 87 ---------- ---
l~i 12 11N 1. 8470 4- . ,3 1 ;71I 73".1 1,V35z li, 1.343h 87. ----------....................

17,1t 1f; 71N, I 17Ml X3 1 I.iK|3 72 . 1Pk4) 1.27U 77
13.I 18 F" 1.3770 3.8 1.355 72.1 131 i:. 1. A71X) --
I, (1 UNG 1.3'OJX 83.1 I 1.3391 74.1 1l"I, tin. 131125 87

2i 6. )i . 1.32)41 76

1 N 1. 3, 4 813.1 1 3797 74. :l " .l I ill]. 1.311191 87

1. 320 Ki H . 104 7? 11 jI 1.37 54 7 - - - - - - -- - - -1, 12 ( UNF 1.41(X) M.1 1 1.41 94 74 1 1 ' !I, m1. (4Q2 8 97 --- ---.

1M No 11 1. 40W21 .1 8 1.413 72 iI I'r i, 1.4:7 77 ---------- 
--

1, 1 Ni l NE)" .44, 1 .1'r, 72.1 l Il,|. Will A7 .
l Itc 10 N14i 1.4b01/ 8.1.1 1.51053 720 1 ]. .44

9g N 1. 41A X) KI. 1 1. 0t17 74.1- !'44 11 .I. M ,4 x7 .............. .........

114 12 1T N 1. I . M 1,r 71.1 I I'% in. j. -,-12 8114 j~ ) N 1. .1.711 IP 1. 5511 721 1~1n . J.37l 7 ........................................................... ..................
1 4 1); W 1. 7(: l.1 1.1 7;:. 72 I9 77 ....
V i, N ,,,iI I r73I " .187 - ---

N' 1 6(9 N 1. 23 2 1 4 In, .. . ... ---- i .... ... . .- .
1jo 18 NE F 1. G270 83.8 1-.3

r  
72.1 1VA In. 1. 12A) 1

177'7111 (14 .t 61 7:8



TAwLu 111.14.-Tap driU uia.. United and Ameican acrew (hreada, clause. lB and gB-Contnued

Clase 111 and 3B minor diameter, Internal Tap drills and percent basic thread height
threads

Toreaf Du _ _ _

e Prent Percent Nominal Theoretl- Probable Probable Percent
Minimu Imt baletread Maximum beslothroead alga Diameter alperoent oversize, holesize of thread

.height height of thread mean

in. In. in.

* i.(1-1, In. 1.1875 87 ................................

1 I 6 UNO 1.193 83.1 1.223 69.3 114, In. 1.2031 79 --------.----------------------
tlfi in. 1.2188 72 ---------.----------------------

N1 %4 in. 1.2344 87 ............ ............ ..........
0 ,1 .7' In. 1.2500 77 ---------.---------------------

121 UNF 1.285 8&1 1.303 65.5 M219'n. 1.2812 87 ---- ---------------------
) 1311' i. 1 2,29 72 ............ ............----

1)4 16 UN 1,307 83.8 1.321 66.5 13 ,in. 1.3125 77 ----------.----------------------
1)4 18 NEF 1.315 83.1 1.328 65.1 n 1.3281 65 --------------------.----------

in is N F 83. 1 1,328 1 23.t In. 1.21 87-------------------- ----------
It 12 In. 1.3438 87 ---------.----------------------

1 4, 12 UN 1.347i 83. 1.360 71.6 l In. 1.3594 72 ---------.----------------------

11. 16 UN 1.370 83.1 1.384 65.9 1N in. 1.3750 77 ----- ------------ ----------
134e 18 NEF 1.377 83.8 1.390 65.8 1,6 In. 1.3750 87 ----- ------------ ----------
1) 8 UNC 1.320 83.1 1.350 69.3 f1316 In. 1.3125 87 ----------- ----------------------

12 j~ In. 1.3281 79 -------------------- ----------
12 64 In. 1. 3594 87 ------------------------------

1)4 8 N 1.315 83.1 1.390 67.7 lIn. 1.37,50 77 ---------.----------------------
12 ),5 2 In. 1.4062 87 ------------------------------

I). 12 UNF 1.410 83.1 1.428 66.3 12 4 In. 1.4219 72 .................................

1)4 16 UN 1.432 83.8 1.446 66.5 l~a In. 1. 4375 77 ---------.----------------------
1)4 18 NEF 1.440 83.1 1.452 66.5 134 a In. 1.4375 87 -------------------------------
1)4 20 UNS 1.446 83.1 1.457 66.2 12964 in. 1.4531 72 ----------- ------------ ----------
1Me 16 N 1.495 83.1 1.509 65.9 1 4in. 1.5000 77 ------------------------------

W 10..I In. 1.5000 87 ---------.----------------------131. 18 NEF 1.502 83.8 1.515 65.8 l{.A in. 1.5156 65 .............................
13"A4 In. 1.4844 87 ---------.----------------------

14 8 N 1.490 83.1 1.515 67.7 13. in. 1.500 77 ----------.----------------------
Il 2 in. 1.5312 87 .................................

14 12 UN 1.535 83.1 1.553 66.5 113,52 In. .5169 72 -----------.----------------------

1M* 16 UN 1.557 83.8 1.571 66.5 194 In. 1.5625 77 ...................... ..........
1% is NEF 1 W5 8.1 1.78 6 1 tl~e In. 1.15625 87 --------- ------------ ----------

I)4 18 NEF 1.565 83.1 1.578 65.1 \ Iffo In. 1.56781 63 ........................ .......

'll. 16 N 1.620 83.1 1.634 65.9 1)4 In. 1.621% 77 -------------------------------I . In.1.6250 87................................
1i3.s 18 NEF 1.627 83.8 1.640 65.8 1)[4 In .46 ..................

l' t 5 U 0 I. 53 83.1 l 568 70 1
4

41 n. 1.6312 865............ ............ .......
13G is UNO 1.534 83.1 1.560 70.81 j l'~ In. 1.650 84 --------- ------------ ----------

l In. 1.5469 78 -------------------------------

,139. In. 1.6094 87 --------------------------------
134 N 1.615 83.1 1.640 67.7 1 9In. 1. 6250 77 -----------.----------------------

1444 In. 1.6406 67 --------------------------------
134 12 UN 1.n660 83.1 1.078 665 2ifI. 1.6562 87 ...................................

,1"414 In. 1.6719 72 ...................................
1N 16 U N EF 1.682 83.8 1.696 66.5 11 .1, In. 1. 6875 77 ------------.......................
1IN 20 U N S 1.696 83.1 1.707 66.2 14-(64 in. 1.7031 72 ------------........................
l Z4e 16 N 1.745 83.1 1.759 65.9 1-4 in. 1.7500 77 ------------........................

8 N 1.740 83.1 1.765 67.7 134in. 1.7500 77 ------------........................
, .11
2
3 in. 1.7812 87 ------------.---....................

1% 12 UN 1.785 83.1 1.803 66. 5 1151 4 in. 1.7969 72 ------------........................

17,J 16 UN 1.807 83.8 1.821 66.5 11 i[ in. 1.8125 77
1"M. 16 N 1.870 83.1 1.884 65.9 1 4In. 1.8750 77 ------------ ------------ ----------
2 4)4 U N C 1.759 8.3. 5 1.795 71.0 12-5112 In. 1.7812 76 ...................................
2 8 N 1. 865 83.1 1.890 67.7 1N 1n. 1.8750 77 ------------........................r1 2 i.: 1.90 2 87. .. .... ....... ....
2 12 UN .90 83.1 1.928 66. 5 124 In. 1. 921 8. ...........................

2 16 U N EF 1.932 83.8 1.946 66.5 11 ' u in. 1.9375 77 . .......... .......................
2 20 UNS 1.946 83.1 1.957 66.2 16 1,1 in. 1.9531 72 ................................
2Wa1 1 N 1.995 83.1 2.009 65.9 2 in. 2.0000 77 ........... ......................
24 I8 N 1.990 83. 1 2.015 67.7 2 I n. 2.0" 77 .......... ......................
21* 12 UN 2.035 8.3.1 2.053 66.5 2 f In . 2.0312 87 . .......... .....................
2;., 1f; UN 2.1057 83.8 2.071 66.5 2 Ma in. 2. 0625 77 --- ------------.-----------------.-
2 ia 16 N 2.120 83. 1 2.134 65.9 2 In. 2.1250 77 ........... ......................

2 In. 2.0W 00 87 ........... ............
2 4i UNC 2.009 83.5 2.045 71.0 f2i2 In. 2.0312 .......
28 8 N 2.115 83.1 2.140 67.7 2 4 In. 2.1250 77 ------------ I'"" .......
2,. 12 UN 2. 1 M 83.1 2. 178 66.5 2r62 in. 2.15,62 87 . .......... ......................
2 16 trN 2. 182 3. 8 2. 10 66.5 21in in. 2. 1875 77 ------------ --..........
2.t i: UN, 2.196 83.1 2. Y07 16.2 2 : n In. 2.1 75 or) ------------ - - - --------2 16 2. 21' 81.1 2. 231 6.9 5~ i.220 77.......... I......................

". i 11 N 2.215 83.1 2,259 69.5.9 2 , In............................
1, 12; 1; N 2.:u,7 sW1.8 1331 (M .5 ".., n. .... . .... ---- '-- --- ------ ---.... ............ ..........-----

I . 2' 37 H:;,8 2.321 66. 5 !Mfi1n. 2.3125 77------------------
2I. 1il N 2,370 83.1 I 2 381 65.9 2:N In. 2.3750 77 ------------ .. ..........
21", 4 U NC 2.229 81.4 2.267 71.7 i2l 2 In. 2.21408 87 .................................

12!4 111. 2. NrX} 77 ............ -- - -- - -.. .. .. . . . .. .. .

It I N 2-3115 8:. I 2'9 67.7 '28 In, 2.3150 .1.... ..............'. ,, I U N2.410 M .1I 2.428 r61:"..) . . . . . . . . . .. . . . . . .. ....... ..... .......... ............
I' ~ ~ ~ ~ ~ ~ ~ ~ f~ I 2t T11 8. 65------------------- --- -------........-

11. 1( 432 ": M 2.41 Y 6 .. . . ............ ......I. "--------
I N 2 1 81 I S3 15 2. ------------ --------------------.---------

1" N 2..'7 818 2,,71 65 .2fo nl. 25625 ........ ...

I 'N " 2.179 i. 4..1 2, 517 71.7 '2..In. 2.5)0. I.
4 NII 811 w.1 2. AM4 6.7.7 1 t1.. 2. 62N4)

'2 oI l 1 2. 67M :41.7 r ..... ........-------. ... ..I '. .8 2 t '.I 2.,1 678 .;6 "'1.I,267

"I 4x .7 2 H (2V i4.5 '21in Iit. 2.864(25,
YAX) V77. i 4 2,6 1.7 2. 11 T 2.7 "(8j , , -:

,7, 4.7 2, 1 24 1 ,... ................
I', V17 93, 8 2.821 668, .5 2. .n 2... S . .. 1 .. 77 ... .................

c 7" € ' 7;, 9:1 4 2,767 717 " In+ '2, 7,i00 77 . . . . . .. . . . .
• . , ,h:, 1AJ 1 1.1 ;, 2,' IS+ 7N 17 77 .... .... . . . ... .... .

W . P I NI 4 I 1111 ]( 7 lIill. :I488 7-,
{.1 o.. 81 I :4k7 1 i1
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arnoters and pitches, allowances and tolerances thread parts. This standard includes Unified
arnd detailed directions for specifying specil classes 1A, 2A, and 3A, applied to external threads
threads on~ drawings. A discussion of factors af- only, and classes 1B, 2B, and 313 applied to internal
fecting the design of special threads is presented in threads only. In addition, it includes American
appenix 5, p, 200. class 1AR, applied to external threads only,

2. UIFID FRM O THEAD10 threads peor inch and coarser, produced by
2. UIFID FRM O THEADcombining the American National class 1 itl-

The Unified form of thread profile as specified lowances with class 1A tolerances. The require-
in section III shiall be used. ments for a screw thread fit for specific applica-

tionis can be met by specifying the proper combi-
3. PREFERRED DIAMETERS AND PITCHES nations of classes for thle components. For ex-

The use, wvherever nossible, of the standard ample, an external thread made to class 2A limits
thread series in section 11 is recommended for fill can be used withi tapped holes made to classes 113,

applications. Whenever sizes and pitches in the 2B, or 3B limits for specific applications.
Unified or American Standard coarse, fine, or (a) GENERAL

extra-fine, or tile 8-, 12-, 16-thread series fire not The following general specifications apply to
suitable, the designer call usually select a diameter all classes specinfed for applications of the Unified
or pitch from a p~referred list. See table IV. 12,1). 99 form of thread.

1. PREFEiREYD Di.k~im3-Es.-Whenever possi- 1. UNIFORM MINIMUM INTERNAL THREAD.-
ble, the basic diameter should be selected from The minimum major , pitch, and minor diameters
series of dliamleter increments as follows: of the internal thread are, respectively, the same

for classes 1B, 2B, and 3B.
Diameiter increments 2. DIRECTION AND SCOPE OF TOLERANCES.--

Range _______ _______(a) Trho tolerance on the internal thread is plu.s,
Firs chice ecod chice an(1 is applied from the basic size to above basicFirs chice ecod chice size.

(b) The tolerance onl the external thread is
i.i.in. minus, and is applied from the maximum. (or de-

Y4 to % Yi0 ------- sign) size to below the maximulm size.
Sto 1! 4. Y1 (c) The tolerances specified represent the ex-I tto6 10. treme variations permitted on the product.I 16 to 2.1 Y43. BAxSIC FORMULA FOR ALLOWA\NCES AND TOL-

l.______ _______________ _____ ERANCEs.-The basic formula, from. which allow-
ances onl all diameters and toerances on pitch

It is recommended that diameters less than Y4 inch diameter are derived, is
conform to the nu mbered sizes of screws as there Tolerance (or allowance) =Q0.00 15 VD+
is virtually no necessity for the selection of a diI- 0.0015 -VIE,+0.015,F),
anii'ter not included in thle niumbered Sizes. Fill- where
the'rmorr', ulw( coarse and fine thread series provide CO=a factor which differs for the allowance or
amnple choice its to dinmeter-T,1t cl combinations. tolerance for each class

2. PRiEF;IE[)Y ITc]IES.-- Witenlever pos~sib~le, D basic major diameter
the pitch should bel)c IC(Cr from thle series 40, Leleiingth of e!ngagemnent
:if;, 32. 28, 241, 20, 16, 12. 10, 8, (6, andl 4 threads pthIT

periml, lm-rm-dntrpitces houd b lied I hlis formula iiu based on the accuracy of present
0111i * V hread pL)O11e i'c V'Vare .ioircn oended. dfytraig practice, and is applicable to all
11 rH i re r'' p r , c h ri d ret o mmli tenlae st reasonable combinations of dliameter, pitch, andnrc1 irriet - pretl snlit tbl forl the pi't C11eIUCl Of, elggVuI t. Nunierical values of the

TI ~ ~ ~ ~ ~ ~ ~ ~ ~~~l crer*;" tso Kn .,p 0,sopa.sc nt. ;~~f(, inl the form1ula11t for 0,ha udla id (ialneters,
pth-4 arnd lellgths of enaeetire given in

% fi w 'I'llnr;'.n % 1)vi~ Nasi I blread datali for ahi11.,p2.
1jLArd piIei i- vivt'ii ill rthlrv I.. 'Hesf 4. AI,*WA NC E5..-Alowa.IlceS(,, are applied only
ot I )W 11.4-1 i (.o iiol muwith it( hirrcticms to el erna] I Ir1reris. The v-almes of tile factor

1+ii~pr ~ i nc son (I ratwi ags, as' (pi111' n bove) for. allowanlces ar, as follows:

:.ASSiFIIATION AND TOLERANCES.

fin 'iroru l u s sX iil'.I (hS i,'(

jim' Iwo
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TAI.FIC V..-Thread data, Unified and Arnerican thread form

'Iru m It
Fla1t fit dioll of ileightof 'I'wi'o ellc ben

In, enal lutprual Trunr a. in1terilll thle (I-' Li t"! -n )O,1,l
Fllat at threal lleight thread tLb, oif Ifulf '(rnincix- Adiden- thread livi'ght ternall 1111. 1heigh 1 I t o~11ternal root and of shiar rmot and eX I*rTIIRI Widn- Liol Of 1111111 of and of ex- thrpad ma~jor of, io- 01 i11

Tire-ud. P'itch,, thread external v_ ,'itril thread ibon of lntertal e xternal delith of ternal aii'.- Rod 1.1,1 fe .tl of c
tner Inci, cleast, tI.roud thread, thrend root, cnter1a1 thlread threald, Ithread thi cad, duni, I)I tih thread, tennlal

cr "t, treat, thread, orcst, entgage- Mo1m- thread.
inent, etnrs of

inltero 'A

F_~- P.,- G1. .- ~ .= A , .- 2h.,-21-

In 0.25 p 0.125p) 0.1M1025p 0.10h41.14 0.14434p 0.1t121p WA.212p 0.342476Sp 0.154127p o.01343p (IM405
11

p 1,71111P 104II13p 1,22017p

1 2 3 4 b, 0 7 8 0 10 11 12 13 14 M1 10

in,. iel. in,. in. on. in. inn. Ill. in n n in. i T,.
so 0. 1 1M43 0.14(13 .12 OuM15 0 0.11822., 0. tx,13 6 0,11186 0.01)3113 0.44m271 0.18141 0.1411077 0.1247 01411 .853I.012 0,14
72 0 1341419 .W34 7 .00174 .01241).1 . wi1110 .00204) .6012y4 I.Gil I .51 .14)2 .012 .141I0031 (li . (1504 . 61704
614 1 N,42.5 .(91.3t1 0 1 li5 0 1 3,M2 .00111 .00221) I .103.54 (WX138 .0117 .4(13 to1114 .0 101 .0124o .0111)) .01111I7
(141 .0)7857 .4 46 2.23 .0 1.41, 4 .M (Klltil .002,%1 M20021 .0437 .14,141 .001.7 (0114 .01(1110'S jll u .111933 .0111
4S1 03013. .0(521 .00200 .018042 .00220, . 0031 . (4113 0(8451 . 00077 .011241 011278 .01=52 .01614 .15 .wm1

44 .U22727 (WAR04 .003214 .0 111042 W0246 .M11328 .0011 .004912 .193 .01230 WIN311 (1114 7G2.01 0- ( .I 024M0 .741
40 , .034 .1"111' .119.3!2 .1131110 .0(M 1 .(00361 .0040C0 .0041 M941412 .01W031 .4010M4 .0162:391 ,1l111115 .023(41 .0x37

30 .1)27741 .M(194 M.1417 04W16f 00413M1 .000111 .00451 .111(11~ ., .0,1504 11Of7014 .01P42 .12"N6, .130(yf .1324p,
32 .031224 (118 V( .0(43 .141(341".4141 .00r1 .1W4177 .1111111 .1611 01 117 .(171 .124Ii . 13NI .1.34
281 .035714 .008913 .0MG4 .130911 .00387 .00511 5 00141 .010773 .011110 .010W. .12141 .0231917 .021(35 .03W' .648Y

27 .01370137 .41104 .004Q. .1132076 .(0401 .1015W5 WO001 .004102 .01M!.31105 .071272 .124114 .03141 .,40(Y,)1 .114
24 .1141667 011042 .W%121 W184 .1M0411 .14144( I 141077 (012 . 1V53 02- .., I .11 1 7 W12141 .%3(08 W 14'1 14 12
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TABLE IV,2,-Allowances for -xiernal threads of special diameters and pitches, classes 1A and 2A
(UNS and NS threads, seo subwetlon I, p. 98)

Major, pitch, ard minor diameter allowainces

Threads

0.0600 to 0.0782 to 0.100.5 to 0.1561 to 0.2189 to 0.3128 to 0.4376 to 0.56426 t o 0.6871 1 0.8751 to I 1.120! to ).375! to
0.0781 0.100 0.1563 0.2188 0.3125 0.4376 O.5621, 0.6875 0.8750 I 12!A I 1.371 1.A1250
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TABLa IV.3.-Major diameter tolerances for external Some thread applications have lengths of
threads of special diameters, pitches, and lengths of engagement which are greater than 1 ' diameters
engagement, classes IA, IAR, LA, and SA or less than 1 diameter. For applications having

(UNS and NS threads, e subsection S, P. 98) shorter or longer lengths of engagement it may be
advantageous to decrease or increase the tolerance,

Threads Mjor diaeter toleranc respectively, as explained below.
pr The principal practical factors that govern theseInh Classes IA nd C~uses2A and

h AR. O.OWQ4p 3A,0.WYp tolerances are tapping difficulties, particularly tap
break age in the small sizes, availability c f stand-

n .ard drill sizes in the medium and large sizes, and
72 ------------ .0W depth of engagement. Depth of engagement
64 --- .. A correlates with the stripping strength of the threadM ........... 00s assembly, and thus also with the length of engage-

:: ------ 0045
- .48 ment. It also correlates with the tendency toward

40 0.0077 .51 disengagement of the threads on one side whenW.0083 .OS5

32 .008 .0060 assembly is eccentric. The amount of possible
27 .0100 .0 eccentricity is one half of the sum of the pitch
24 .0108 .072 diameter allowance and tolerance on both matin-
2o .or .o01 threads. For a given pitch or height of threadi8 .0131 .00W
16 .0142 OM this sum increases with the diameter, and accord-
14 .0155 .0103 ingly this factor would require a decrease in minor
12 .0172 .0114 diameter tolerance with increase in diameter.
10 .0194 .0129 -
8 oM .015 However, such decrease in tolerance often is riot
6 .oM .0182 feasible without requiring special drill sizes;
4 .1 .057 1 M therefore, to be able to use as many as possible of

the available standard drill sizes listed in ASA
Tolerances shall not be less than 0.25p-0.4p2. B5.12, the minor diameter tolerance for classes 1B

(This corresponds to a thread height of 65 percent and 2B of a given pitch for Y in. diameter and
for 80 to 24 threads per inch.) larger is constant, in accordance with a formula

The formulas are suitable for general applica- given above.tions having lengths of engagement up to 1 gvnaoe
tiones. aving lenghsf eap atin wi ti % There may be applications where the lengths of
diameters. For specific applications within this engagement of the mating threads or the combina-
range or for longer lengths of engagement see tion of materials used for mating threads are such
table lV.10, p. 92, and table 3.1, p. 187. that the maximum tolerance may not provide the

All special threads in. and larger, 80 to 4 desired strength of the fastening Experience has
threads per inch, i , shown that for lengths of engagement less than

tolerance0.25p-0.4p ,vD (the minimum thickness of stanlard nuts)
(This corresponds to a thread height of 64.5 the minor diameter tolerance may he reduced
percent for 80 threads per inch graduating to th m in tappin celti e.

71.8 percent for 4 threads per inch.) without causing tapping difficulties.
Class 313, all special threads: In other applications the length of engagementC lra ,lecial5 P+0.03p/ .thrads of mating threads may be long because of design

Toieran ce=.o i l .03p/D-.02 in., considerations or the combination of materials
within the following limitations: used for mating threads. As the threads engaged

Tolerance shall not be greater than 0.394p.of engagement may
(This correspondls to 53 percent of the basic inraeirubrhi (et feggmn a(Theadorret ppie e of the a be shallower and still develop stripping strengththraies t annumb in the range of INC greater than the external thread breaking strength.
smallest numbered sizes of tie UNC, UNF, Nd In these cases the maximum tolerance should be
and NF thread series.) increased to reduce tile possil)ility of tapping

Tolerance shall not be less than: difficulties.
For So to 13 threads per inch, inclusive, 0.23p-ol.,rpL (This corresponds to a hedhegto o reduce tile mnnber of minor (I Iameter toler-

1 5.(his I~rs~~s to a thread heighit of67 per'ent. for So threads per inch, graduating to ances to a practical miniinii tolerances for all7-1 percent, for 13 threads per inch.) recommended (liameters, lengths of engagement,

For 12 threads per inch and coarser, tolerance= and selected pitches are given in table IV.10 for
0.1201p. (This corresponds to a thread height of classes 1B and 21B and in table IV.A I for class 3B.
74 per cent and is the tolerance for all sizes 12 In these tables, the tolerances for lengths of
threas ard(1 coarser and I in. and larger.) engIagement less than !'D aie I tle formula values.

The formulas are suitable for general applica- For lengths of engagement from !D to 1),the
t(o, havi. lengths of it up to 1£4 tolerances are three quarters of the formula values;
Ii iiit t .lt stwcific applications withill this for lengths of elngagenltent from 2 D to I J). the

rIntte or for I ri(r legt his of engagement see tolerances are equal to the formula values; and
1: 1 1 9 . i. 9.1 !111(1 talhh . .2, p. 190. for Ieigths of engagement, over 1 - olerances

are 1I4 times the formula values. Where the$ II'i: 4 I <II) :~i'!i' ', {)[)r!:l (O~F t' t]:I 4tp . For stch threads............ , , thtolerance value so compuite(I is more than 0. 3 94p,
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which corresponds to a resulting minimum thread customary to interpret the minimum pitch diam-
height of 53 percent, the value is adjusted to eter of the external thread and the maximum pitch
equal 0.39 4p. diameter of the internal thread as virtual diam-

7. PITCH DIAMETER TOLERANCES.--(a) Values eters (effective sizes) in classes 1A, 2A, 1B, 2B
of factor .- The values of factor C (par. 3 and 3B, for application to various mass-produced
above) for pitch diameter tolerances are as bolts, nuts, screws, and other similar threaded
follows: fasteners, and to some custom threaded parts

where design requirements are fulfilled. See
Class Factor C "Limit gages" and "Acceptability of threads,"
Class__ _actor_ Csection VI, pp. 108 and 118.

(c) Tables of pitch diameter tolerances.-Nu-
IA and 1.500 merical values of pitch diameter tolerances for

JAR classes 1A, 1AR, 1B, 2A, 2B, 3A, and 3B are given
lB 1. 950
2A 1.000 in tables IV.4 to IV.9, inclusive. Two sets of
2B 1. 300 tolerances are given: Those for 5 to 15 pitches
3A 0. 7M0 length of engagement, based on lengths of 9
3B .975 pitches, and those for 16 to 30 pitches length of

engagement, based on lengths of 20 pitches. If
It will be noted that the factor C is 30 percent excessively small or large lengths of engagement
greater for internal than for external threads of a are encountered, the thread tolerances may be
given class number on account of the relative calculated from the formulas, if considered advis-
difficulties of manufacture. able. Also, for threads per inch not included in the

(b) Limits of size.-With respect to the pitch tables, tolerances should be calculated by apply-
diameter limits of size, it is intended, except as ing the formulas.
hereinafter qualified, that no portion of the com-
plete thread be permitted to project beyond the (b) SCREW THREAD CLASSES

envelope defined by the maximum material limits
on the one hand, or beyond that defined by the 1. CLASSES tA, lAR, and oB.-(a) Definition.-
minimum-material limits on the other, and thus be The combinations of classes IA or IAR and 1B are
outside of the tolerance zone as illustrated in intended to cover the manufacture of threaded
figures 111.3 and 111.4, pp. 24 and 2 5 .7 Also, parts where quick and easy assembly is necessary,
the diameter equivalent of the variation in any and where an allowance is required to permit ready
given element except pitch diameter shall not ex- assembly, even when the threads are slightly
ceed one-half of the pitch diameter tolerance. bruised or dirty.
Deviations from specified size and profile include Maximum diameters of class IA (external)
variations in lead, uniformity of helix, flank angle, threads are less than basic by the amount of the
taper, out-of-roundness, and surface defects." same allowance a-, applied to class 2A. For the

The diameter equivalents of variations in lead, intended applications in American practice the
uniformity of helix, and flank angle are always in allowance is not available for plating or coating.
the direction toward maximum material, that is Wyhere the thread is plated or coated, special pro-
they increase the virtual diameter of the external visions are necessarv. The minimum diameters of
thread and decrease that of the internal thread. class 1B (internal) threads, whether or not plated
Thus, the maximum-material pitch diameter or coated, are basic, affording no allowance or
limits are a limitation of the virtual diameter clearance for assembly with maximum metal cx-
(effective size) and are so specified herein for all ternal thread components having maximum di-
thread classes. ameters which are basic.

Variations in taper and roundness of the pitch (b) Allowances and tolerances.-Allowances for
diameter, together with variations of the pitch all diameters an(l pitch diameter tolerances are
dianleter as 9 whole, may be in the direction of specified in table IV.2, IV.2A, IV.4. and IV.7, and
minimum material, and thus the inimum- their application is shown in figure 111.3 p. 24.

mat.('ia] p)it(h diameter limit may be specified 2. CLASSEs 2A and 2B.-(a) Definition.-
as a liiitation of the pitch diameter as a single Classes 2A for external threads and 2B for internal
elh''trit t lo.wever, in view of the interrelation of threads are designed for general use. A moderate

il' IItch (linineter, variation in lead and flak allowance is provided for class 2A threads.
i (,, (. tlogetler with practical considerations The maximum diameters of class 2A (external)
r(.ll i to shi e bal ,ishIied l)iodi(,tion Ipo('esses, pro(l- uncoated threads are less than basic by the amount
11.1 tIplli.'hIi'l, a1nd inspection proceduires, it is of the allowaNte. TI h allowance mi nnizes galling

-' A ,,' ' A A"' l. .. tttf'rAIA[r. ,I an seizing iI hi(-hi-cyc'h, wreci, h asse ibly, oi it cll
Il..... be usId to accommodate plated finishes or other

A 10101,r .... I :1 W 11 (1 1 : coating. lowever, for threads with n ditive in' sh,
A J! 'VA I,' ,1 At fi'. k Al i v hi.A :,re' CilUiV:LIAI the ili/xiiiiili l (li iiit (eters of (lass 2A N ILV l e ex-

A)'1A, d ' , I , A lilr,': l'I ,I le l'-. ....... r . .... iA. " , , ipA,'I ,- c('('( l('(l t)v "he ' 1 o( 't of the tillow ance" i.e., the' 2A
I . : ... ' ... ... A A At >"' t. ' .Xlii " it (A A't maixiimun (lhii l(,r apply to an ip)l It ed part or
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T~tslR IV.4.-pitch diameter tolerances for exterral dhreads of specal

(UNS ani S threads.

Lengths of engagement Pitch diameter tolerances

thre.As'-II
per ICh iNhmer of N~t I6I 14 3 4~Ni0tch1es Inches .0 to 0.0782 to 0.1096 to 0.15%4 to 0.2189 to 0.3126 to 0,4376 to/ 0.5626 to 0.6A76 to 0.8751 to

0.0781 0.1094 0.1563 0.2188 0,3126 0.4376 0.6025 0.6875 0.870 1.125-

toe 0010.9in. in. in. in. in. in. in. in. In.
80, " 5 to H , 0. on to 0. 19 -------. ------. --. --------. --. --------. --..... ........... ......... -- ....... ........... .... .. . - - - - -r 1 to 30 0.1,1 to0. 3872 { t 1lot 0.07 100.2 -- ---- -- ---- -1- ----------------I- ----- ----- -----

CA h to 1 0.-M ton0'2.3-------- -------- -- ------------ ----------- ------- I---- ----------- ----------- ---------- ----------- ------- I
16 3415 0.20 to 0. 46
1~o 0,7 0.5------- --------- ----------------------

48 Stn 15 0.10 toO0 35 ----- ---- - - --
48 16 O 3 0.311 to 0. 62 -- -

{ Sto I,) 0.11 toA.34 I............ 0.0038 0.0039 0.0041 0.1042 0,0044 0,0046 0.0047 0.0049 0.0051
44 16toau3 0.341 toO0.BS-------- -----. 043 .0044 .0046 .0047 .0049 .0051 .0052 .0054 .0055

4 { 5 to 15 0.22 1o0.38 -------------- ------ .0041 .0043 00454 .A6 .008 .0040 .WA) .0052
I r. to 30 0.381 to 0. 76 .-----------.----------- 0. . .0048 I 00 .0051 .0053 .0054 .00,0 .0058

_ .toi 1..14 to 0. 42 ----------- ----------- .0043 .55 .0046 .00 .00 .10 .0052 .0_
16 to 30 0.421 to 0. 84 ----------- --- . . . . .. . . .---- - - 0050. . 0 2 .0054 .005 .0057 .0068 .0060

32 ( ., Ito 1 5 0 16 to 0. 47 ----------- ----------- - .04 W.047 . 8 .0050 .00 2 0053 .00.16 .0057
; fto 30 0.471 to 0. 94 -- --- --- .--- -- - -- ..0053 .00&4 .0073 A0M4 .004 .004 W.1

2 .5 to 15 0.1 to .0-- - -- - - - .0- -1 .00- - .0M5 .C256 .6)5 .W1 ',0
t 1S toS 0. &41S to1.08 .-0---0-5- - -- -- - -- 00 0060 7 l 0 ..018)3W

7 I 6 to IS 0 ,19 tn ) , "A ------ ----- -------- --- --. ... ... .52 .00M 0 m .0 7 .00 "8 .00
lilto 30 0.5W01 to 1. 12------------ ----------- ----------- 0067 W0594 006 1 .002 Mm00 .0066 .00G7

II I I 08

10 to i I o ,1 to 06 4 .......... . . . . . . ..--.-- I ----------- ----------- - " . " . 61 .W54 , IW
161 to 30 10.021 to 1. 24--- --------------- ----------- -----------. 0A;2 .0014 DD605 Me00 .00w (Y)070

(Sn15 0.2 03.5------ ----------- ---------------- .f .0O~f2 .0063 .0065l ANA0 .0481
20 1 to 1, 0.75 to 1..)...............................----------(XX 6. .0 .0071 M0072 .o073 .W076-

S i t o U , t o . ' K 3 .............-- ---------. . . . .. . . . . . . ...-- -----.-- ---------... .........-- --O- - -.- , -----1 to 1 0.8tli--------------------------- ... .0074 .006 .00779 .0071

16 to 30 0.831 to 1.16 .0077 .O--9
I l6 tof 0 0.1,11 tot. ---------------------------- . 17 30 0. SM to t. 01- ----------- ------------------------------- ------- W77 W7 m0073

24 1 to 15 0.?31 tf 1.07 ---- ---- - - -----. I- - - - --- ---- - - - - .1 W75 .0076 .00 7 .71)
14t 0 10 1t . 4 - -- - - -- - - - - - -- - - - - - - - - - - - - - - - - - .0083 .(9)85 .00" .30I 8

12 I ,to 15 0.42 to 1.25------------ ---------------------- ------------ -- ------. 00 .1(092 (MM8. M465
Itrto 30 1. 2151toZ.6(1----------- ----------- ----- ----- ----------- -----------. 90 Wl (612 .0)

10 .5toI 0.13M to 1.10/l----------- ------- ------- ------------------I-----------0M .0q 2
I13to 3 0.NO In 1o.8$---------- ----------- -- -------- ----------..- -- -- - ---- 0

- I

I5o3 ----- -----------------.
------ --. ---------- --- -*-- -- -- - -- -- - -- *I 1 - - - - - - - - - - - - -0 1 1

.....................................................................................
i t o 30 2.601 to 5.0 WI. . ..---. .--. .--. I1

6 o3 3.7 7 .6 0 .......... :........---.-.-------..--.--------...

Tolerances iro baed on dlasetors given In common traction; which are tie menns of the dbinmclor range soxpressed in decimals.
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diamitera, piches, and lengths of engagement, cinlses 1A and JAR
See subsoction 6, p. 08.)

]Pitch diameter tolerances -- Continued

- Threads
14 1 .6 UN 2 236 3 386 4 9 10 12 per inchi

i 1251 to 1.3751 to 1.6251 to 1.8761 to 2.21 to 2.7501 to 3.2501 to 3.7501 to 4.' to 5,01 to 7.0001 to 9.0001 to 11I 0001 to
1,3760 1ew 1i.8760 2.26M0 2,700 1 .2r. 3.76M0 4.6000 1 L. , 7.0000 9.0000 11.00, 13.0000

in, if, in, LEGENDS

---------- - ------ .------------ 1. These values do not aree with and shall not be used In place of any tabulated values for the UNC, UNF, 80
and SN threa series, In table 111.10.

- --------- ----------- 2. Formula: 72
.. ................ ---- Class 1A tolerances for external threads are determined by multiplying class 2A tolences (computed to 72

six decimal places) by 1.00. See legend 2, table IV.I, for formula for class 2K tolerane.s
--.-------- ------------ 3. Length of engagement Increments included in the tabulated tolerances for lengths of engagers-ent of from 5 to 64

....................-- 16 pitches are basled on lengths of 9 pitches; those for lengths of engagement gTeat r than 15 to 30 jl0ches are
based on lengths of 20 pitches. 1, or lengths of engagement not tabulated, the formula in legend 2 slould be

---------- -------- -- ------ applied . 56
....--..-...........-........... 4. Pitches listel are thov_ used most commonly and are recommended. Where Intermediate pitce" are specified,

the formula in legend 2 should be applied.
.....................--- 6. Tolerances are tabulated only for combinatlons of diameter, pitch, and length of engagement which are con- 48
. ....................... sidered to begenerally used. For other combiations eneountored, see Deisgn of Special Threads, appendix 5,

p. 200.
--------- ---------- -----............... . . . . .. . ... .-.. . .. 44

in. in. in. in. In. in. i. in. i,. in.
} 40

---00--- 0-------0 ----------- - ------------- ----------- ----------- ----------- ----------- ----------- ---------- ---------- ---------- 4

00026 O.00 --------- ----------- ----------- ----------- ----------- ----------- ----------- ------------ ---------- ------ 3. 0 2 OM. ..... 0...... . O .. .. .. ... ............... .......... ..... .... ...... . .I. . . . ..0008 .0060 0.0061 0.0063 0. O65 0.0067----------------- ----------- ----------- --- ------ ---- ----- ----------- 3
0064 .0066 .D67 N" .0071 .073 ........... .......................................... .......... ..

.Ol .0063 .0061 .066 .00m .0070 0.0071 0.007 ----- ----------- ---------- ---------- -------- 1-..X) • .M .0071 .0072 .0074 .0076 .0078 .0079- .. ........ ....... I . .- I
004 l .0064 .006 .0066 .000 .0070 .0072 .69074 0.0076 0.00119---------- ---------- ------ l 2
o.01} .0070 .0071 .0073 (M176 .0077 ,0079 .0080 .0083M .0087 .6 . .

(0ML .007 .0080 .000 6071 .008"3 .0076 .0077 .0A7I .00e2 ------- ---------- - 24

I III 2
.0072 .W73 .0070 .0076 .078' .0060 W1882 .0083 C" -1 .01"88------ ------------.... 1
.007 .0071 .0073 .0"74 .0076 .078 .0080 .0081 .0084 .0087 ----- ---------- ,.0077 .007%) .00180 .0081 .0081 .0085 .007 .0089 .0092 .001)4 _------------ ---------- .. } '

.0073 .0074 .0076 .0077 .0079 .0W1 .W03 .0084 .087 .000 0.004 ------.---.---------- 18
0081 .0082 .'84 .0M .0087 .0089 .0091 .0092 .0096 .0097 .0101 ---------- ------- I

18)77 .11)7 i7 . x. iM .1)87 . 18)8. . 11)%1 . 1818$ .1109) . 4):1 . 181117 0. 1)11 - ------ 16
1 085 .K S, . IWl- . (8181 . . (8 .)) .'11193 . (88 5 .4 C100 . (8 3. 0 . 111) 1 1 )1 ; .0 11, ---------

OR 0.') .0OR 081 .0081 .0087 .009 ,010 .0002 . .08 .0102 .010,5 0.0108a 14
.109)0 .0111 .0093 .0094 .0090 .0098 .0100 .0101 .0104 .0107 .0111 .0114 .0117

.tt')7 0 .)88 (M11) , (191 .(a3 .0yf.l .007 .0008 .0101 .0103 .0107 .0111 .Ol(< 1 12

.0 . i4 .0 0 9 8 . 0 0 9 W .0 1 0 0 .0 1 0 3 . 0 1 0 4 . 0 1 0 6 . 0 1 0 8 . 0 1 1 0 0 1 13 . 0 1 17 . 0 12 0 .0 1 2 3 "

.0094 .0090,6 .0007 ,(01)8 .01003 .0102 [ .0104 .0104'3 .0108 .01111 .0116 ,0118 .0121t 10

.010 , .011I .0107 .010 9 .0111 .0113 .0114 .0116 .0119 .0121 .012 , .012 V .0132 "

.1104 .0106 0107 .010O .0111 .0113 .0i14 .01141 .0119 ,0121 .M 019 .0129 0122 8
.0116 .0118 .019 .0120 .0122 .0124 .0120 .0128 c0 .oiaa .0117 .0140 .0143 1

. 012 .0123 .0121 .0126 .012 .0130 .01.1t .014 .0127 .0141 .0144 .0147
:-.--- - 013 .0116 .0138 .0140 .0142 .0143 .145 .0148 .0100 .0164 .014 .01 1

.--1--- .0-1I .1sr .017 .01r9 .0102 .0164 .0lm 0172 .017 r.
- ----- .0168 .0170 .0172 .0174 .0175 .0178 .0180 .0185 0188 .0191
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TAIILE 1.: .5.--- itch diamsoeter toleareics for external 1hread& of
0I JN .4 an N 8 1 hr-oadt.

L 'tigttis of eligageniit Pi -lct eliawtetr t43,'ratics

p e r I n ch N u m ht e r of ti n l1 7 3I ~ ~
itces Inches 0.0(0 to 0.07 82 t o 0.1011(3 to 0 1ISIA to 0.'218-1 to 0.tt 23 to 0.417A to 0.56126 to 0.0(17 to 0,11751 tn

(ff3433 0.0. '6 i.2 119 0.312.5 0.4375 (1.5(42 (i.i*35 (3.3ff i 1.1250

51i 0. tiff ti.nff. in. tor. in. F--1;z. in.
so to 10 0.fi to~o.19 0).(Itoff 0. 0020 0:00(21 0.0022 0. W23 ----------

72 5 to 5 II.07 to 0.21 ..0020 .0021 .0021 003 .0023 0.0025 ------ ----- ----- -----
1ff to 30 0.211 to 0. 42---------------.0023 .0024 .0125 .00263 .0027------------------------

114 1, 'to r, 0.0ff to 0i. 23 .0021 .0022 .0022 ,.(X)24 .00211 . Mff26 1. 0027 I----------------------
141 oi 0f 0. 221 to 0. 46-------------- .W15.002 (325 .0026f .0021 .0029 )f030- ----f------------

156 .5 otISr 0.09 to00.27---------------.0023 Wff24 .0025 .ONG .0027 )03291 0.0020. 0. M30....{Ifi t o 1ff 0. 27 1 to 1). 5t-------------- .0023 .0o27 .oi002 9 .0020 *f30 . f031 .0032 00ff33..........-

4 5 to 510.5 0). I1ff to1. i---------------(025 .002.5 .f026 .0o27 .0029 (WO3 ow 1 (3l1..........
48 f1 'to'0 0 .3tt to 0. ff2------------ -------------- 0020 (((31 00(30 .00)32 .0033 I 0034 W.00 ....

44 ,.to 13T 0.1 I t ( St---------------- 1i .026 .X)27 .00129 (t1030i W31 .M(32 .0032 0. 0031
If) to 30 0.341 toO0S6 --------- -------------- 03 .WO 0031 .0032 .00133 .01f3 .002Sb .0036 .0037

40 { 1)1 0.1f2 toO. 3.--------------1(27 o .02 .00(1 0031 .0032 .0: 0034 .003
30 (i 30 0.331 to0'.763--- ----- --------------- i1 U!032 .(X)33 D0031 (0335 .003 .03 .23H

30 5! S 1o5 0.1f4 toO. 42------------ --------------- 1(2V fOISl 0 (031 03?1 003f3 .0034 .0035 (ff120
143 to 30 0.421 io0).3 ...- - ----- - - (31X34 .0031 .003f, . (33 .DOM .001:19 o (f

32 e1o 30 0.147 to .47 --- --- --------- -- (311 .0032 M1331 .(33M .113 03f, W034
2 17to I0 0. t 1(.1 ... j . .4 .0035 .00360 .038 '133 .0040 .00-10 .1XI3(

2f 5I 115 0(1. In tol. F4----------------- --------------- X;0:13 .0134 (136 0:1 3.003. (3 (34(
160 o:0 0. 41 to 1(108--------------- ----------------- 0(38 (0031 Wf40 W1 .001 (342 .043 .0044

11o5 0. C ofS . W31 (3:5 MY,34 .0(037 8 (39 00401
f1la 'ID 0.5(A111.12 . .:: w::::.:IIIz:I . 1 :3) .0010 ."Ai 042 .0043 0(

24 5t1(,f5 0. 21 10 0. 62 -------.............----- .37:IF3 o I31 00N1 (.13 .U)11 .10 141 OW31{ ff tl 3 0 .1 t01.24------------ ------- -------------------- ----. . fX)41 -13 .0014 .(15 .0045 .1347

20 011,30. 0.73 25, 1 .57F------------ ------- --- ----------- --------------- ill1 (11 1( 00342 .M43 .00114 .0045

Sit, 10 4.23t 1 03 ----------- ------- -- ------------------------- ----------. 16: .174 .1W48 M914 00504
18 ~ ~ ~ ~ 0 1X301 ((81 o140-------------- ----- ----------- ----------- -- ----------- 0( 31( .05( .016t M47,3

\ i1, ot 0 ((11.111.3 ----------- ------------ ----------- ----- ----- -------------- o31*8 (3152, .10050 .0051 oO31O

14 f F,1I 15 ((:1';t I0. 4((7 ----------.--------.--.-----------.-----------.----------- .of!.v; .. 0017 Oo Is.1(9)19.13121

1o 11 1.1171 14--------------- ------- --- ----------- ---------------- -------- -- ~ (K(3/ .3 I 13DOM

Il to ((1.07 t~t2 14-- ------ ------- --- ----------- ----------- ----------- -------------- (am5 .1317 .M(57 .1337
12 1 13 11 4".2310 2.5 ------------- ----------- ------ ---- ----------- --------- ----------- (33 .00311 .13(0 00571

10 F It o~ 3 1 .50 1(1to1. FA------------ ---------- -- -------- ----------- ----------- ----------- ----------- ------------ 131' Will 1of
(13 1 tI to1: f3. . . . . . . . . . . . . . . . . . . . . . . . . ..- ------------ ------- --- ------- 00637 .u

1(11U)(1 1. Ks1 (01 70...........................f:,....................................!Q...wkjI ----- - ----- gi

~ b 31 J.~3312.1)------------- ----------- ------ ---- ---------- ---------------------- :-
It IS 1- Ic -.------------------------...............................-

4 1(1131 3 3 .75 1 173 I............. .........................---
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special dianioers, pitches, and lengths of engagcinc, class 2A

See subsection 5, V. %18.)

Pitch dialleter tolerances -Continued

Threads
1 1 1a 2 21 3 1, 4 5 6 S 10 12 per Inch

1.1251 to 1.3751 to 1.251 to 1.8751 to 2.2501 to 2.7,M Ito 3.2501 to ;3.7,501 to 4.5001 to 5.5 to 7.08)11 to 90001 to 1
l!..1881 to

1.3750 1.62150 1.8750 2.250(I 2.75W0 S.2510 3.7500 4.5000 5,-700 7,(LN , 81 0 1i.Al X1 13.0X

i . in. in. 1, K ( a EN I)S
......... ....... T hese val u to not agr e w tEli and 9 alI ot he used In place of any tabulated values for the U N C , U N F and 80

............ .SN thread series, in table 111,10.
2. Forurla: at--- *-

.......... Chss 2A 1oherances-0.0115v l)-l..0 lSv L,-+0.015\' p' where 72
.......... ..... . . . . ... ... = t Ksle M ajor dianitet r

.. - Ieng h of elg:agenllrt
----- . . . . .- ----------- 7) =lpitch 64
.......... -........... ........... 3. Lt'r th of e-tgttg-Vr'ltt lnrer t h- ils hlt li t t it latclt tot-r tau es for lengths of eligelat-ie lt offroln S If)15 p111 he li tsttl on lbas lledO) Of 0 ftiehsV;: th,-w, for lrgtlh oof l gtnwlttttt grettr 1hart V, to Illtwlls alre---------- ---------- --------- l se. t l On hrLth of 20 pltetlvs. For -l.t ts of e gagellilIt notL taruluted, Itie fonr ila iil legetin 2 shotld I 56.......... ........ .... ........... a p hd

4. i'ttch-s listed are I hose, ueil mast eOIITrnorlv itild are. recormmoended. Where. intermedlate pitolres are spec.
------ . ... ' ----------- Ified, thv fornu la III lgetnld 2 should ht apltti.d. 48
..... ..... --------- ----------- 5. Tottlttit a(r t: rl|)l tttd olly ftr rttntl t olts ttf 'I,;ftrt r, pitell git h nKl f !I I r -;('tI lttt wit', :ert (ni-

sHered to he ge irially used. For OtIer coriIabltiors ereounrtertred, stee l)eigat of Spe-dal 'hreid, ttlladti 5,
- - - - --- - - - - - - - - - - 1). 210. _ _ 44

or. In. in. in. in. in. I n. 1n. ill I..

--- ----- ---------- ------------ ---- , . _ --- ..... .....--- ---. . . .. ...... 4  0- -------------------------------------- -------------------- -- - ----- - ---- ---------- -
0.0037 0.0039-------------- ----------- ----------- ----------- ----------- ----- ----- ----------- --------------..- - ----- h

.... .... ... .... ..oo .. ... .... ... .... ... .... ....ZZ : : Z Z :: Z ::.......... s6 Z ::t
.041 (42 ------------------------------.---- ---------- - ------------ ---- - - .---------- ---------- ----------.0)039 .0 -.10 0.00)41 0. f8112 0.0(1-13 0.0'044 .. . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . ..I

.o039 W~~~~~~-10-.0------------3 O.O44----------- ----------- ----------- J---------- ---------- ---------- ----- 3
.0043 .0044 .0041 .1146 .C)47 .0048 -- . - -- - - -. ----- ---------- - - "-

S1 .0-12 -0043 11044 . (r146 . 08147 .1 ( 8 0(1. r ( 1.18151 0. -l %
1.00,45 .0047 04 .0 08IX .0051 .002 0053 .000 .- 7 :- - ----

------------------- -- ------ ------------ 2

414 {'? M X 005 .1 W52 . 00051 . 0052 .0.0057 .---1t .-. .----. - -

.0052 ,0053 .M111 ,00-51 .)056 .0052 .005.4 015 .0057 0 . -0------ ---------- ---------- 24

.00, 00.13 .0053 14 .56 .L7 0058 W59 .1 A)3- - -- - -

.0010 W050 W 851 00 1X~ M S13 .X411 M0015 ~(WA .(Ml%1 (14160 0.18W62-----------
•W1)54 .0055 .1 XI56 ,W{-57 .1m (,151 .00(416 0(St M61 . , 8(5 .11( ------- 28

0r? (112 , [1I N, ou . Irel .5r, 41 .1111 end :1811 (x)1 .11170 1 0. W -7 ..-. - - 10

0054 .005 5 .1 001ri (1057 . {K)rx . r) .1*161 .1 162 .IWO11 .1 - ;66 .1f1).9 . 0W i0 0. 00172 1 14
.180)0 .0001 .00W'1 .063 . 0(0 .0005 M)67 .0f8 . 0069 .18)71 .074 .-0076 F, I j

.18158 .1815 I0(4 .M6) 12 I 10 3 Wel (8f4 . r t J1,1 -r IN:6 . X)2 rr

.0M04 .115 .%(1( 0067 .00M .11170 . .114172 .007 .00 .17 .14 00 0071 072 074 O75 0 2

W863 .M X164 .Wf5 011J5 . .0(17 .00W0 .00869 M7:1 .0872 .18174 .(W77 .(079 .01RI I 1
-0170 .0071 .08)72 .0(172 .7074 .W075 .0076 .(1)77 .0079 .0181 .(W4 ,1186 .008 10

((€X170 .4(171 .14071 . ((17,2 . |1174 .W(175 .0W76 . 1177 (79 .118 .18I 9:4 .8I811 .18188 1

077 18W78 . 11711 ,r111,0 .Mm _M82 .0(183 .0081 .0085 .0087 .008 .(1091 .18l144 VtR4 J

f. . ISI 181 I 0(.85 .11, 7 W K18)4 I.l 1 ) I l(lO I - tO(tl , t ll
1 1 .1(1.) 48Y,12 .tXtfl .4111 Atrlf .10017 .01191 ()I1.8 111y) I .1 5 .Ilt I 6

... -1 0102 .01M 1 .0195 .010r .010 f) 1(r) I 0112 .1t14 r' 4
. ... - - .0112 0113 .0i15 .0116 .(1117 .0119 .01m0 .0193 70126 .[1 }
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TABLE IV 6.-Pitch diameter tolerances for external threads of

(UNS and NS threads.

Lengths of engagement Pitch diameter to larw -

Threads
per Inch Number of 14 14 14 1 6 03 4 1

pitches Inches 0.0600 to 0.0782 to 0.1095 to 0.1564 to 0.2189 to 0.3126 to 0.4376 to 0.56 to 0.76 to 0.8751 to
0.0781 0.1094 0.1563 0.2188 0.3125 0.4375 0.25 0.6875 0.8760 1.1250

in. in. din. in. i. in. in, in, in. aM.

8015 0.0t1  0 4 0.1 00015 0.0016 0.0017 ---.... ----------- - ------------- -
16 to 30 0. 191 to 0. 8 .0016 .0017 .0017 .0018 .00 .--------------------- ------------.--------------------

72 to15 0.07 to0.21 .0015 .0016 .0016 .0017 .0018 0.0019 ......................................
16 030 0.21i to 0.42 ------------ -. 0018 .0018 .0019 .0020 .0021 .....................................

5to15 C. 08 o0.M3 .0016 .0017 .0018 .0018 '0019 0.00 2 ............................

le 16 to 30 0', 231 t 0. 46 -........-.. 0018 .0019 .0020 .0020 .0021 .0022. .- - --............... .....

to 15 0.09 to0. 2 .-------------. 0017 .0018 .0010 .0010 .002n .0021 0.0022 0.001 -.
5 to 130 0.271 to 0. ----------- -. 0020 .002) .0021 .0021 . C00I .0023 .0024 .0025 .

5to15 0.10 tol0.-31 ........... .0019 ,01 AM .0020 0022 .0022 .0023 .0024 -------
e to 30 0.311 to 0,62 -----------...........-.. 0021 .002'2 .M3 .0024 .0025 .002h .0026.........

4 tol15 0.11 to 0. 34 ...........---. 0010 ,0020 .0021 .0021 .0022 .0023 .0024 .0024 0.0025
118 to30 0.341 to 0.68 .------------------- . 0022 .0023 .0024 .0025 .0026 .0026 .0027 .0

S to 15 0.12 to0.38 --------------------- .0021 .0021 .0022 .0023 .0024 .0025 .0025 002
40 16 to30 0.381 to 0.76 ---------------------- .0023 .0024 .0025 .0026 .007 .00271 .0028 .0029

ar3 { to1 0.14 to0.A2--------- -------------- 0022 .00122 :oO23 :102 .0025 .0211 .0028 .0027
Sto0 0.421 to0.84 -----------...--.. 0025 .002 .007 .002 .0028 .0029 .(03

3 6 to 16 0. 10 lto0.47------------ ------------- 0023 .0024 .0024 .002,5 .0026 .002 .0027 .0029
1" Io o30 0.471to0.94 i ----------- ..........----------- .0026 .007? .0028 .(029 .OOM .00w30 .0031

28 5to 5 0.8 to0. U ----------------------.----------- .025 .29 .0071 .0028 .0028 .0029 .0080
283, to o .541 to 1. 08 ----------- --------- ---------- -. 0028 {29 .0030 .0031 .0031 .0032 .o0

7 to 16 0.10 . ---------------------- ------------. 0025 .26 .027 .02A .0029 .002M .0030
7 lto15 0.561 to 1. 12----------------------- ------- -. 29 .0030 .0031 .0032 .0032 .003

20 6to15 0.21 to 0.75 . . 003---.03...... .. . . t0l0) . 2W I .0032 ,01 .J3003

16 to 30 0. 761 to 1. --------- ---------------------- ----------- . 0031 .036 .0035 .0031 .0034 .0036
0.71 to 0 1 . .--------.--.------------------- ----------- - -0 4 00 ,()35 .. 10w .)27

16 1 0.251 to 0.75------------------- -----------------------.0030 0031 0012 .0012 .0031 :003
8 t o l l 0 .2 t o 0 . . . ..-- - - - - - - - - - -- - - - - - -.-- - - - - - - - - - .-- - - - - - - - - - -- - - - - - - - - - - - - - - - - - - 0 2 3 3 . " 0 0 ,32M , (

111to 30 0.8K31 to 1.OG------------ ----------- ----------- -------------------------- 0036 .0037 .0038 .00381 :.139

16 r, to IS 0.31 to 0.904------------- ----------- ----------- ----------- ------- 03 003.5.1 53) .(11

I Ut toll) 09V41 to 1. 88 .------------------------- ----------- ODt3 0039 .14A1 1XzitI (X) 12

14 6tol1l 0. 3f to i.07---- ------- -- -------- ----------- ------------ ----------- -------- 0037 .1873 (A.3 .0040
14 1 to N )071 to 2.14 ............... ........................................ . .0042 .0(42 .0043 .0044

12 1 to 29 0.42 to 1.25-------------------------------- - -0040 .0041 .41I .0042

12 16 to 0 1. 251 to 2 ..................... 40

10 1 tou15 0.50 tol2.&t .......------------- --------------------- ----------- ----------- -----------------------.45 .86

lOS 1 .OIto1..................................... ... .. .0051

8 { , 1)103 1o :.,3.7, -., . .....- ...... 0

oto 3u 2. b0I o 6.00 7

F to l5 1 2 o 3.75 --------- -------- - - - -- -16 to 30 3.751 to T7. Wl ........... ........... - - - -- - - - -- - - - - - - - - -- - - - - . . . . . - - - - - - - -

STolocaoes ere hasd oUzi damtcrq glvei In comrnmon frfeolorm, which are the means of the diameter ranges expressed In declmls.
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special diameters, pitches, and lengths of engagement, class 3A
Boo subsoetlon 5, i, 96.)

]'itch dianeoter tolerances • -(.ontl m | A

I -1 i 2h 4: ,1 3l3 t1 per -iel

1.1251 to 1.3761 (p 1.625! to 1.8751 to 2 ,251 1 to 2.cw ito 3.2,111 to 3.7 Y)1 to 4.711)l to .-5 11 to 7,15(11 to IRA0( t o11 11.00)01 to
1.370 1.26 -1.9710 2.26W11 2.7511 .3.260 3701 4.111 6511 7.1(1(10 u.(1(50 I1.(551 BI.50i4

t. in. l. E,( 'N 1)3t

1, T h(. v rlilesdonot figreewlth ai d lll ll not bI, used In plco ofony tabulated v11.loofor the IN (, UN F, and S
SN lhri-Pd scrhis, tin table 111.10.

2 Forilnl 72
..........-- - - - -ss 3.A tolernces for ext,-rnal thireais urn d termilned by multiplying claws 2A tolprances (coniputod to sixdtelciroal plte) by [I.7511i. $n -e, alld 2, lotih IV .5, for formlai fInr ci: tin 2 A tL ruri' s,

----- ----- ----- ----- ---------. 3. i "-1 ],ttle ti f l g- -it iltc ~i ii:c'ii tt it clm l eI It h li li il tl I ioruccs fur htlt'Icti of ol -ti'titit fritl to] F to1
---------- ----- ----- ----------- li elt e re d ol i o I nr gtlisof 0 Id1c .:; ti - Ioft r IclL, Itls of ti itv iicfInt vitl T t : l I.% lo ,11ill h1 1i Sare basvt

ol hIlltIh. of 6l3 Itilettq. t-r lon hgtis Oi i giAiePa r 'Pit n :1.1 : ili:tiiii, tiit" fiintilili i p, ti 2 fi t , ni ,I :l i 1
---- ---- -- -------- --------- 4. i' 11 lt-i t' i : itt i i l o u iu y sod airc rIeon oti tti-iihd. WhIerni Iilterl ntr jlt. itL . arc l f slo i- 56

5, 'Iclt-r:tI ts :itv ttta liIv Id,,Iy f'tr (!'.iu it i!it Ionrs ol d hmner, pit-^Ili, Itl jcigit of e1ngacietit.N Is tel act' ion-
--------- -------- I ........ sallIen-ti to bo gencieralty used. For othcwI Cotlt illit iis ecItlco ol cI It , see Diesigii of 8;iwclal Thr id s, :I jptentlix 5, 4
---- ---- --- ---- -- - ---- ---- 20 0.

............... ............--- 4..

... .. .. zl d Ih -Io lll~ i t tl I, in in.l~l ill, M . il. -hn in

... ........... . . ...l.... -- hi--:2------I------------ --------- I ----- - -- -- 41

.0032 .01s) .15:14 sISI .nt~t .1--------------

0.. ( 3 . (2:1 t....0..... .. .... - "-
... 3 .00:.5 ----.. - .. . .....l- - --3 7 ----------- . .---............................... ...... .....

(5.1 .113 113 51 1(13 .1115 o3 .41037 II (5*, 11. i I i I l. i

(034 .(135 0. 131 0 .003s1 0. 01,32 0. 1t~l R 1333 ---------- - - - :z:~ }
. ..... .... 1 . 00.3. O. .. . . . -.. . . . . I . . , . . .u . . .--........ .......... ....

ma' 0031 . 003 1 Mirv ""nt' o. ,,,,if I - - -

.0036 003IF .. .. 0037. .003K 39.... .. 10 . . .. t -.-.. ... ....... ........ .........

..- . . .I . . . .iii .. i ..--------- ---------- --------- -
I033 .0(1')1 .5110 3 .1 :i .1112 013 ..... GO. ..... 1. ." .. 0 .7 -------- ------------------------- 2

.(0.36 , 5i37 .1113 1 t0ilt ' . R ( 5~ .[#0 1 .... .. .. I . . .ti l . ..... ... .. .. .. .. .. . . .. .. .. .. .. . I

!01113S 10031; (103G (Y137 - (1039 010 O 01 0(11 2 5 . 4) .05---------- -- - -... f X
.W 32 .0 )13 l (1), 11 . tti1,t .1itlI (I0 ,1m,: , I o1 , I ......... .... tot.. -.. . . . .-. - --.-... I - -

.M 11 11 -W1 00392 M Y1 1 .0 1 .1 15 .tIll ( )D '(Xi) 12 0(1. A M51 ( 0. 017 -- - - - -------. ---t I

*I I

O n ,t1 0 0 3 f lli2 W i3 l~ll l 1, 11.~ , 11 IN)IT" M o I I ,11 i Il I ! V . (N l , W ).. . . .. . . . . . . . ... m r ) --- -- --

.0 2 .(513 064 . ,X ; I . (5155 .00 t 1 0 . ,158 ,1065 .- "1) - 001 3 -i--. I -i --.1 0 2 , 0: . ..551 .15161; .,,,.5,5 .05 6 (M;. .l IS .1101.11 .14, . .' - l i11 . 11...... ....... .... .... 8t 9

* 104 . (1 . 004 . 1(4 .(l 00 m .300 1 (04)3 .7 1 0111 .(1 6 .14 -010-1 ,;I 0.. l i 4
I 1.0(1 14i3 . (X)17 . (5Ji1 . 164I .15166 .I 11 01)1 .0,11517 . 45 0 (- 7 ... ..2 .00. .00 0 1

C0AM 01 . ,Y); T(170f)t .0 071 .16,72 .r l .7 .00 76ty .007 7 _ .... 7.. W . i f 12
(04 0 9 .000 011 .7 7in 1 .11117 .N f7 .00I .110,1 .&5 1r,2 .1511 . (m, W6

.0047l 0011 I* l CXIK 1019 fd ,Ix(l ,()I5 I .{lli2 1 .XIMI 0,r)Jf ,OQ{ .'In ~ ho5 .W"Xi W. 61, II V,

I Urit 2 0.113 irA t )O .{Ji 0A.5 00f,11 .O" OorJ49 .0A I)S 005(t 00 1X5 001 VX5 057 .{5

_)5 _ _ _ 0_11 _O _06 _)WO Wi

I I!15 W6 O4 A x7

..... M7 O(J .001d .00o .0071 .()72 .0082 .007. .0(07 ,l 7a2 .1(1(74 .
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spriul diamet'r, pil cs, and lengths of cngugemcnt, class 813

8cc suibsectlon 5, p. 9q.)
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TABLE IVAlO.-Minor diameter tolernces for intcu'ut spmcio? 2IC1 h ao asses: III and1 2B
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TAULU IV.lO.---inor diameter tolerances for isderttal special .ecrew threads, classes iib and LB-Continued
(UN,; and N9 threads, Se stibsoetlon 5, p. 98.)

lengzths of atigag'?-

ung ton terni:; Minor diameter tolcrietm's for thread sizes having baslte major diamleters:
of ila..eter
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TAB t IV. 1t.- -Minor diameter tolerances

(UNR'. and N' threads.

1.entihs Of on1gagiont In MM9 140c ditietor tolilanco for thrviad -iizes ha'vintg basc major dimeters.
terms of dliameter
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for internal special screw threads, class SI?

FLeo subsection r,, p. 98.)

MInor dIameter tolermmucs for throad sizes having 1basle major dliotbors:
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to a part before plating, whereas the basic diam- for plated parts. When a greater minimum loose-
eters (the 2A maximum diameter plus allowance) ness is requisite to provide for adverse conditions
apply to a part after plating. The minimum di- of assembly, class 1AR is available, which is
ameters of class 2B (internal) threads, whether or not a Unified class and is based on the American
not plated or coated, are basic, affording no allow- National class 1 allowance combined with class 1A
ance or clearance in assembly at maximum mate- tolerance. These classes also provide larger
rial limits, tolerances to the manufacturer, which may be of

(b) AlloUwance8 and tolerances.-Allowances for advantage if the thread is difficult to produce.
all diameters and pitch diameter tolerances are It should be noted that any class of external
specified in tables IV.2, IV.2A, IV. 5, and IV.8, thread may be associated with any class of internal
and their application is shown in figure 111.3, thread, tlere being no requirement to combine
p. 24. classes of like number.

3. CLASSES 3A AND 3B.-(a) Definition.-
Classes 3A for external threads and 3B for internal S. METHOD OF DESIGNATING
threads provides for applications where closeness
of fit and accuracy of lead and angle of thread are 1. STANDARD METHOD Or DESIGNATING.-The
important. They are obtainable consistently only method of designating a special thread is by the

by the use of high quality production equipment use of the letters UNS or NS, as indicated in
supported by a very efficient system of gaging and tables IV. 2 to IV. 11, inclusive, preceded by the
inspection. The maximum diameters of class 3A diameter in inches and the number of threads per

(external) threads and the minimum diameters of inch, all in Arabic characters, and followed byclass 3B (internal) threads, whether or not plated the tolerance classification, with or without pitch

or coated, are basic, affording no allowance or diameter tolerances or limits of size. See "Method

clearance for assembly of maximum metal compo- of designating a screw thread," p. 26.

nents. for ase y The symbol "UNS" is applicable to each of 69

(b) Allownes and tolerances.-No allowance Unified special diameter-pitch combinations listed

provided, but since the tolerances on "go" gages in table IV.12 which are common to the lists of

are within the limits of size of the product, the preferred combinations of the American, British,
gages will assure a slight clearance between prod- and Canadian standards.
uct made to the maximum-metal limits. Pitch An example of an external thread designation

diameter tolerances are specified in tables IV.6 and its meaning is given as follows:

and IV.9 and their application is shown in Example: Y-36 UNS-2A
figura III. 4, p. 25. Class.

4. SELECTION OF CLASS OF THREAD.-Con-
sideration should first be given to the use of a class Unified special thread.

2A external thread with a class 2B internal thread Number of threads per inch (n).
since these classes are designed for general use.
The use of class 2A provides that there will always Nominal size.

be a small clearance between maximum-material
parts except when the external thread is plated. The designation "NS" applies only to threads
Plated parts are intended to be gaged with basic- not listed in table 111.2 or IV.12 for which the
size "go" gages. In either case, it is expected that limits of size are computed from the tables of this
parts will assemble readily without galling or section, or increment tables (table 111.2), or
seizing. Tolerances are sufficiently large so that threads derived from the Unified formulations
ordinary production methods are generally appli- for all elements.
cable. For all "NS" threads, specifications of the

Past experience with similar designs may indi- thread class and the pitch diameter limits are
cate that a more accurately made or closer fitting required. In addition the specification of the
thread is required than that which iE permitted length of engagement is required.
by classes 2A and 2B tolerances. In such cases Example:
consideration should be given to the use of classes 1h--24NS---3A (Required)
3A and :;B. -If these tolerances are not sufficiently P1) 0.2229-0.2198 (Required)

close, it, niay be necessary to apply the American Length of engagemet 0.875 (Required)

National (lhss 3 tolerances. The necessary in- 2. MODIFIED TIREADS.-It is occasionally nec-
creTas, in cost shouhl Tiot be overlooked. essary to Inodifv the limits of size of the major

Int somie designs there niiy be advantages in diameter of an (xternal threa( or the minor diam-
lroviliig for trlt'(r L ('IireC looseness of fit. thiin etCr of an in ternal tfhread from thelimitsestal)lished
timl ,,ht iin , wit chilsses 2A an(l 2B. Such forslpecial thiread(s in or(ler to fitt a specific purpose
-re:ltr .iv'r~!e : l)s(,ness is procided by classes 1A bl)t without (hagze il (lass of tihrciul or pitch
a;rl I 11. or h s(: tiiht of 'lass lA external tihreads diameter limits. Suc'h threa(s should be specified
,vi . -I '1, it111t0i! tilreadis. Thie !inliimumI iii withi tie esti lishied thiread (lesignation followed

Sii, , ),\Y Vii, IS I tite slilli' is for classes 2A by it stateitieit of ti i modified diameter limits
H,,, I> tI ht I li l siti1 ihhowace is provided and the designation ".NIOD."

' < Cop



TABLE3 IV. 12.- Unified special diameter-pitch combinaiomu Clearance formed bjr tap.
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rawixas: The dimensions of the above external thread
External thread: may be stated on the drawing as follows:

2-14 NS-2A MOD.
Major diameter 1.995-1.985 MOD. Major diameter, 1 49870.0000

Internal thread: 0.0065
1%-10 NS-3 MOD. Pitch diameter, 1 4755±0.0000
Minor diameter 1.398-1.408 MOD. Minor diameter; 1.4549 0.0046

3. THREADS OTzRWisE ALTRED--If a stand- inor d iatr usal.

ard series or special thread is altered in any respect The design of a special thread usually requires
other than major or minor diameter, as above that consideration be given to various factors in
stated, it is designated in accordance with the order that the thread assembly will function
following examples: properly. These factors are discussed in appendix

Special external thread: 5. It is to be noted particularly that deviations
7/i-24 Am. Nat. form-SPECIAL from the preferred tolerances for major diameter
Major diameter 0.4340-0.4280 SPL of the external thread and for minor diameter of
Pitch diameter 0.4065-0.4025 SPL. the internal thread may be necessary in order to
Length of engagement Y in. min. arrive at the optimium design.

Special form external thread:
--18 SPECIAL FORM

Thread angle 60* 7. GAGES
Major diameter 0.8750-0.888
Pitch diameter 0.8384-0.8343 e specifi
Max. minor diameter 0.8068 (as gaged) Th cations for gages as presented in
Length of engagement I%# In. min. section VI apply also to gages for special threads.

With regard to the marking of gages, each gage
6. DIRECTIONS FOR DETERMINING LIMITS OF shall be plainly marked, for identification, with the

SIZE OF SPECIAL THREADS diameter, number of threads per inch, and class of
The following directions are intended to simplif thread. NOTE: No class is put on marking for

the task of the designer or specification writer in "g" thread plug gages a classes) and "go"
preparing the specification for a special thread: thread ring sgages, classes 2, 3, and 3A, because

The procedure to be followed in determining these are baic gages.
values for the essential thread elements, as shown
in figure IV.l, and the associated tolerances, is SECTION V. NATIONAL MINIATURE
outlined in table IV.13. The application of this SCREW THREADS
and other tables is illustrated by the following 1. INTRODUCTION
example:

Internal thread, lYr-28UNS-2B This standard presents a new thread series to be
Length of engagement, 1 inch known as National Miniature Screw Threads and

Min major diameter ------------------ 1.5000 inches is intended for general purpose fastening screws
Min pitch dlameter-=basic major di- and similar uses in watches, instruments, and

meter-3/4H, table miniature mechanisms.' The series covers a0.0232 ------------------------------ -fi 1.4768
Max pitch diameter=min pitch diam- diameter range from 0.30 to 1.40 mm (0.0118 to

eter+tolerance, table IV.8,= 1.4768+ 0.0551 in.) and thus supplements the Unified and
0.0060 ----------------------------- -1.4828 American thread series that begin at 0.060 in.

Min minor diameter=basic major di- (No. 0 of the machine screw series).
ameter-lH, table IV.I,=1.5000-
0.0387 ------------------------------ 1.461 The 14 sizes are systematically distributed,

Max minor diameter=min minor diam- providing a uniformly proportioned selection over
eter+tolerance, table IV. 10,-1.4613 the entire range. They are alternately separated
+0.0063---------------------------- = 1.468 into two categories. The sizes shown in italics are
The dimensions of the above internal thread selections made in the interest of simplification

may be stated on the drawing as follows: and are those to which it is recommended that
Major diameter, 1.5000 min usage be confined wherever the circumstances of
Pitch diater, 1.476. +0.00 o60 design permit. For more restrictive conditions-0.0000 the intermediate sizes shown in light type are

Minor diameter, 1.4610. available.Fxternal thread, I00-2SUNS--2A The diameter-pitch combinations have been'o mate with the above thread determined to provide both maximum strengthTo n iateiththe aore threadr against stripping and optimum conditions for,Max major diatnet,,r=bl ic major diam-vtr manufacture on an interchangeable basis.--Alhomww,, tablh, 1IV.2,-=- 1.5000-0.0013 ....... 1.49S7 r
Niin m ajor diatiitr muax m ajor diam eter - tol- * f ,,m d Is Wentla d In at t ehnI ml fature with the uent dr ft

" r t, l . 1V.3, 1 .49S7--0 .0065 ----------- 1.4922 Ntantyird tdvl 1,I by %utxNtnnitte N,,. 4 of ASA ectirmal Committee II
NIa pitch diweto ter - 1max major diameutor on the St:. nLrdtmtf n a'nti [niaciti,,n ,r screw Thrr-t,. The thread

M ill, ti 1  
c 1 V.1. I.-49S7 - 0.0232 --- ------ 1.4755 siz:. are thl .n tl,r't ty th, In-t .n , Confl 'fe nctdethe N:Lxi, f-r a unln. i sta--I .:r,! -vnong Vie Invhf-lrilt mntri-s .Int C ftnctlde
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The values of all dimensions are supplied in affords throughout the calculations for this
both metric and inch units. The standard being standard. Resulting coefficients in the formulas
basically metric, only the metric values of the for many of the other thread dimensions derived
nominal diameters and pitches are rational. from this property thereby become simple, finite
Consequently metric units are stipulated for all multiples of the lowest common denominator (40)
formulas and the inch dimensions derived by of the fractional equivalents of all but two of the
conversion of the unrounded metric values, using metric pitches, thus yielding values for the major-
the conversion factor 25.4 mm/in.'0  ity of metric dimensions that are finite within the

Use of this series is recommended on all new decimal place limits of the tables. Also, the
products in place of the many improvised and calculation of inch equivalents from the terminal
unsystematized sizes now in existence that have metric values is thereby simplified and discrep-
never arrived at broad acceptance nor recognition andes between the metric and inch tables kept to
by any standardization bodies, a minimum. This modification will not affect

interchangeability with product made to any
2. FORM OF THREAD other standards retaining 0.541 2 7p, as the result-

ing difference is negligible and completely offset
1. BAse THREAD FoR.-bThe theoretical pro- practical considerations in tapping, full internal

file on which the design forms of the threads thread heights being invariably avoided in these
covered by this standard are based is, except for small sizes to escape excessive tap breakage.
one element, the Unified and American basic 2. DESIGN FoRMs OF THREADs.-The design
thread form as specified in section III and shown forms (maximum material condition) of external
in figure V. 1. In exception is thread height, and internal National Miniature threads are
for which a basic value of 0.52p is used instead shown in figure V.2.
of 0.54127p (=5 H18). Selection of this value is 3. BAsic THREAD DATA.-(a) Thread form.-
based on the extensive simplification that it The formulas for the various features of the

0American Standard ASA B48 .I-I. thread form are as follows:

0 324T7 0. $6603 p

?00

4 I

AXIS OF SCREW TMEA0

101
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3. NATIONAL MINIATURE THREAD SERIES (a) Tolertv""'s on external threads,-T'oleranices
oil external threfuds fire applied to tho decsign lSZ(eS

Tile dot met er-pit cl coiliio 011 which C'0tisti- ill thle minus direction. 'lic(y are I aultited ill
tite the Nationall Mhiniatire thread Ser'ies, a111( the t.8lo V.3;, 1). 105, anid tire Itased~ oin tho followving
design sizes, tire those shown in tahie V.2, 1). 104. fo'ils
All threads ai'e of the single (single-start) tvpe Throoso lao lantraeeiIl1)01, I .ii.

IolariIces 01l pit ch dimactier aro equiial to 0.. Sp A-0.008.13
4. CLASSIFICATION AND TOLERANCES 'roterRTICes oil muior diameter are equal to 0, l~p -1 0.008.11

1.CL A',' iFI CAT'riN.--'J'lVIer i-5 Qt l.il ]WdIC Fi'e il I I'l( thirid foriniutL Is for reference oidv. Ili pr*ie-
onlyV onle class of thucad , wki t.li Zero allowaince oil fill tice, thle fori of tile thread ing tool iA ro"lied lijioli
dia Tieters. for cont rolling the mu inim ilino 1101 dotuleter, am I

2. Toum.; R NC ] ..- All toleranlces governing linmits this limit is net gaged, except lin confirn tg new
of size are hIsed onl flunctions of ilie pit ch oly- tooks
and( aipply to lergt hs of engaglite 1.fo o1.(jTl-r 3C ' .i3r7lthia...'1eai
tirnes tl~e noiiiil ditiitter c' (See lcd ev, I aie oil ittriia tiii'eics arl) alihlii to tile. deisi''t si/I's
V.3;, p). 107.) 'I'i" limnit s of siz, restiililig from inl tile plus direction. Tlhey are tabilatedI Ill
tile applicationi of dhe specified I oherioices Tin'. j15i- tidde] V.;1, p). 1tI5.
trated inl tigure 1.3 1)p. 10G. Lelliigil of englagie- Tloliicts oil nin1jom' dittillete. aire ev alt
inell iit flhlioiiiiii (liiiiitei lleVI' nlOt la'eii neor0- 0.16sip-l-t).0os. T IiiS foriiitila1 iS for' refCrTIen,

porl et~d iii any 1, Of the~ toleranceIV fOrT'l:,;s ill view Of oly and is cOtIIj)Irisl'd of tlin plicl dinmietv. t, tler-
the following-: (1) Ill the sililill t hreid Mi/e's :Vei' d ille ci Tn eXtenlSiOnl Of iVe .III-il for-iii Of 0.0-;])
b.) th1is, StUIii(IIrId, lc1,,itgthS Of VTI~rigagcIeiit. lipire- looid tile. bliic. major ditilter. lit puicv I,

cuably , helow 0or aibove, tile rail coveredl lW* the this iiit. is aipplied to thie Ilireiiiig tool (111p))
forililes nre seldolli onipdo~cd. (2) F oitidil and is nt giiget oii the produict.
fitiiess ill Olise sial -izes is '1,~~dn riliflY T1PI32fLTIC(III f ili (if-unIvi-f' art. vciat to O.OMp 10.008).11
uponl t he' priopert ies of the th'meid riticor 01111ii tile 'Ioi-ILTore7, cli minor dliater arv i-qual to ti.32p-j 0.012.71
size of the lireadedt neInber. (;3) 'TotaIl t olerm i cvs -

are too simall to permit tie imposition of iiir ' lil n7~(,iit,-s 1..v17I,"t,333, ,,37,,r~3'

Ordier inchdiicatiOlis. 17i tce rill r lv wiil-i i lt ,3 '77 ' Ili, lit - i i rit '71'~i~v7,n

Iletwmer V.2.' Basic3'37 find1 diy siies, iNational

M ~ ijer dri .. I, 7- . it','r tim-i.ir N Ij,i337, fIr if33. j i t SriL p, ,i'Id hl I,

817.0 '1j737difi'-r, 1) hlimI?).~ ii;. -.- -r'' ,~ iP -c vIi K.-- Ii,',-7r x hie'.? I It

1 1) 0,6."i77 i 2) 1 213)) .1,j 1.041 D3-4 0147421' 1) i '-

I_ G 7 3

710,11 71.1 ifl 7,3 711 711 7f 7. 'l7,7'

SONAf U.73W713 0. 3f$ 1 0.74 0 34 w 0. 7741 ,172
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.3. ROOT FLANI--Tle, Width Of flat, titt the root, 5. THREAD DESiGNATIONS
Of eXteT-Ua tIlrITMilS, r,, aLt LIIL al iiuiiiiti-JIiltt!iija
conlditilon is 0.1l361p, (orrepotdirig to at thlreadi Screw 1lt reads of thiis cvr'ios shall l1e ilesi:gnIatd
heilit. of 0).64p. Value1(S for I1 lie. U' vaios itCces o igre i gchaiis Iisitfiitlrs rdo
are given ini tiall. V.1, page 102. tols ant11i gages (xIFIcr t11S jiile l,)Ciii t5)liv iit ,Lr~ 'o

4. (OT-DT Ior~ Itt ]-IA 1)5--It is n ot Wi t1Iill thle Sojeo chigiitiit")116s- sA to\it ill the Ii ist. c'ilii 11111 of ftabLe
of flits si aidard to irtihe r'eccuimtndations for V. 2, ill 'which eli Iiie vmi l ''N\ I'' debi'a,. h
Iticknes-ses of, or to .pei~-fv bruit s for, coatingsr,. National MI iniature To thus doittI'Slii)l
II owc Ni 1, it. is obv lts thln-t. Ill t ise snlitall. sizesSt'I'.('j.'tgj gj

~t hiJ oat rus tippieti mst bemx be aflixed ,i Ul ir'lonithies I lie Inch equivalent,
ule. basic- applij 1111' ho iziiiwt tht', bittl;V ofohii lii

igs im ployecl inl lwatice ntir conifined to those of Optionrit. Thins, for oxtiiphe, till' Ihri'eiul SIi.O
tiel elect ropjlted or oxide to it's arid are. limritedl to identified 1w t~hit(' (le"Sightalion0 80 NMN- maIy also1 lie

a fas tlieues. orapliications whevre these. designiated '80 NMA1 (0.031 5).
coatings are iideqiae the. prodiuct is irsually
nlad]e of it corrionol-resist ILr Ii niit rid.l t'i'th 6.LMISOFSZ
tivoi" dg ie. pirolemtts rtoltedrtll t, to prov iling for'6,IMISOFSZ
lreav itr' coatings. 1] owveet, where toe.ntrs of atr.hriiso ieo t i xitiii trdiNe' i
melttsur-ahle tiiess are reljiired, it. is e.strrtial 1ca"niliigfrttlapla olofIe
thti, they It'. irtltrIh'd, AWt tir th lIitiruitinr111- threns tSrlii rttt(i'tjjltitoto ii
iitei-11ItI limit;s s ice nio idlowaraI~l eS r*Wpi ied ttit~is i'cgvli iii lblti V-3, 1). 105,

itetIwetil thelse lim1its (if the externall andh Innl-n'al ill hut hi Own litr'i anld lEnglishi sasndi :tIc 1.1k

tltr't'rd. Ill othelr wVords, 0ie0 ax r1111 tr111i1 intO c'rl'ird I -ilsi'ttt~ el i figure V.: 1. 1"or Ith'll 5 3 ( limit bsli-
bits given iii this sttndard( tapply to both tint- for'' I iiftp)iw, see it apinldix 31, 1 ahlte 3.3 anld figr'-
co.atedl and coatedi threatls. .3.2, pp. 1861, 19 3.

rJ'1 f I.].; V.;.-Lirnus of size antfi tlein tic-i', National JIimtiiitrc Itreadit I'cics

Pis itf'it 1 \Iijor di, icr tiunis I'll P d bnftii, -r r rii, I 7tor '%Iille iiir rti:irit.'r SIn si, P1'itt 'If un''t''t jttiiils .I Muttil ''

Ifi . 71lx NIIlNIi- i '% I I It

i~la. 2iid. 'tNt Iax mu, .' NI vc TA Iitt I A175 I 'tt Xi,

I I i 2 12 4~ 5 U7'9 :

l ~71 11) l iin n 7 11 n In i flil 77 i I i ?/it VA -- -
ViNA it in 00.in a S i c .2 I '' I 1 t iil tiA I !:17- I , In 1I H 117 ii'' a' tl i 711 i i

N A IX 411K I 5 I't? c i n I Ynit t )" 1 0.1 .10.l 0.i t I lil 4'' 3 .(1 : 11

4!,l N'i NI 1 2 4tIO 4? (fx ;'l IW 4w1 4:t2 I V'
33lIxi i 77 12 ,Sf)81 12 42 i fu I 311 31ir 11 31 " 0' 1 '- 41t7li0NMt 175 . 411 17:1 01 411t 40 Ms 1 i

I3 :t71 If' 22 4''1 4i- Ph 'Mtlw 'i lk
slit N71 'I Ii I 2r7' .1i5 -Li 40 j1 :12 1 7:! 1 Tic- 2tt. 1 ut

7150~ ~ 4 r-- I t3 I Il 12 7-7.W"
ISO, CIOJ 4i;)1t:'i4 :-, 1 i

)OtN,% I 2 1 2 Y .114 (1 sitsmli 7708 .1 1122 ll i.i~ 412 til1' i .151 Gl 08t r 1-WINA'M _ -3 l 1~4st l~ .042 i. ',t I . 17 01126 ittt ls .s 110 W i'J i g-i~ ~ :7 f1 2

threads- I
per ~~~~~ ~ ~i til. in nhI.il I? l r n f" iv il l n

3,^ M NA1 101 3,1,8 0. ((;1 1 1 it.~f I:: H17 *1 011 ir1 il of q if, tit wl 1 F '2 ' I -I-

6 l N ~ l - 2 1 2 1 7 . 0 2 01 . xi~ S F . 1 1 ~ t i i l .i o w . .1 1 7 ii t w iF 1 1f )t 7 t c a l ' l 7
'/117 M .11 7 0128 .hii .0 i 126 *. xlit .0 I( rt . 117 : .112 is o t ,I 0m . . :i I 2t 121

1552W1li (f3i .1:4 .()I!; go - 1 11 .11287 111 .128 12:1I .i ,7 p -(l-S tii :111271 i! I~ I '.) .::i7)
0
X~fv'A, - (1713 .(ilt 1 (1074* 1i:' -, 3) Y) 111 1 :0?7, 1 7 1 lf'1 I ( 27 -xtI;. .iol , -h il ( i f ,') -1 2

(I 133 19(7 03h 0K H6-) (I1. 0172' isi)7 021 li 0t, -il21r AIM \D )1.2 .1 31 t97 ;i 7 t .?f ' 'r il .m e,)? (I': I IV,3 
F7 < 'Iii'fNN '10 .40217 .1 1208 1 (x17 eei ",1( 1512 , ltU .l:w 58 (.7 il. t7t (3 yti Illi .I II W 77 IX) 011 IA) 12

.t7Al I 1 fi l (iri .)2 x(3 III :, l (1)( W GP f 15



A '~ INTERNAL THREAD

T (NUT)

"4 ' .J. Tolerance on Major Diameter2 of External Threada

Pb Tolerance on C
a -- P D Tolerance on

ja, .~t&~ t Ex1</ Iternal Thea

0 -o

-CP - -M

0a 1

u - A

:C 7 c
Ek2',4 E_ _______

'E E'

41,

E E
C2 0

0 
Q

0 
0 .-3 a

0'~

EXTERNAL. THREAD a

(SCREW)

Fi(; ~ ~ ul .,aspsi' f foltrane (hudrt cicara nfts, NVat ional Miniau rC (hrucam.

106



7. GAGES AND GAGING SECTION V1. GAGES AND GAGING FOR

Tlei telttlop1)m ent of a1 gagling stan)(d rf o r UNIFIED, AMERICAN, AND AMERICAN
National ? iiatn- re .1irnitis is an1t WiJfl led after NATIONAL THREADS
the accin nilaht iou of rinore ('NJ A(Icriente withI thIis nwv 1. INTRODUCTION
staitdardl. Tlle folVoinig priocedu tres lii lc it, pre'-wi t
beinr suiCce'sfnilv use1"Id by* son a' producen's: Gaigof Screw I bica ti is hei process of ill-

1. (G. (i II 01,'LXTI Nt N A.\ I'l R;EA 1)..---Thle. inajor x'esf iga ing or devtvernliln ntg the extenlt Io winchl
(ifloiten' of the t'xtei'ttl tlii'etad 15isjllpc totl by thety tzoiifoii dlimnisiotnally to prescribetl lilititM, of
eithier con tact gligiii'r or' optiil rjeto. Al se. I)neiioiigasr e h entiie
othier tlinensionts, suich ats pitch dijameter, leatd, fon' flind purpose.
thlreadl form, and min11or (lialuecter are inspected bv This standard for gages it gaging pracvtice is
oit it'il proj ectionx metliotis. Thlere. is jireseriteti supyivt'iciitiil i' to sect ioits ltZ aid IN', and1(
inl figure VA4 anl illulstratitonl of at charlt- which has- alilwiitixts 1 nd 2, and Is Ii teniell to fied itat111
been found very satisfactory for til tOpitical p rojet'- at ln'renev to the limits of size speci ii t tlpreinl
fioal mlethod of inspectijon of external threads. ,\withou)It inl 11ny senlse rtItn t l irIi n'iittits
Itisyictioi ait ianuif ication of 1 00 is r't't'oi.- mor0e1 s('ver'tl thl thtose Specified. .Adli I 'I'iicl'
mendled and ait this settle the chlarts 'should be to tie gaging*" principles mliii downt, witiclh ha ye
actiralto Iiixi h ±01.01 ill. oil all dimeters a11d iweent testel] by many years- of ;pnrcticai use, xxIli

()11 jitcelic' cuianliii It ivelv 1T to fix' . Iassim 'easnieauit-of thre1-ads inl tereitan1 geahi,
2. GA (iiNI 01" 1 NT N INA i, 'liiit A OS -Il 1 lit inor tih' accej t aric of stitisfactorY th reads, anti segre-

d jamnleter. of thIit int'nl i (Iivr'cd is ga god with ''go'' gation on- rejoct iou of th reads Itat are signlificantly
:1A n'rot go'' plin cvlinrsrivai plug gages. .All oultside of prescribed limiit ations.
ofl( cler eenits are ch~eM'd only for ass'emlble. There are two generanl ntltods of aippr-oach. to
abilitv limlits bv Inea ns of at ''go'' threald pi ll gge, the dliitt(nsionai Inspection of threads, namelyvi
Fon' tile TinliunutruI-mna ter 1 hr 111t, Of flit' iut cral in spectioni by attribultes 1artd in spectomi by vm r-
fthread the actitney 1111(l. pe rforkiie' of thle till is jal's, Inlsjptctioin by iittiiitt's irnvolvyes thev
relied uponl. This inmplies that tite manjor' 1111d1 ailit jolt of limlit. gajgfs to S tilltat thil'
iuitcl) ililacters of the tap (10 riot exceed tile manxi- jpr'othct is witfinlf the lpi'escribed1( limits of size1,
111111111 iitorrun t hr1081 Ii nt-, for t iiesoe'lvinei its tintd v WVTin' 'e lbinspCt l0l his it in!-M)]C IT'i Ielves t.1
dlisregtardls ovvernttiuig, whichl is I-iniv iuictirreId a pplita tion of idicating" galges or' 1Iasnl InglIl Ii-
baltis of the fllxililitv of tit ese, small taps anti St i'tI11Ili fIs IIVoN 0nets.0' Viteextet of de~viat iol of
the mannler Inl Which they are genlerally fluted. tile ('lvi'rnnts of screw tlirends from lprescriioe

MAJOR DIAM. MAX.
MIN.

MINOR DIAM. MAX. C
MIN.

SET UP LINE FOR MAJOR AND MINOR DIAMETERS _____

DIAGRAM FOR PITCH DIAMETER

it U itb V.4.-t, tflI9(ii cit 't for prnjc 'imt itt spection of in ci' it A'lita ii i initur
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hlmits; of size. Ins"petiol l)Y viiit'ls is pri- S IZeVS, aiftV 11110i gage ( has beenT p'opei'lY Set to th1e
malv useful inl the( Controil of pr)ia'o(1u't 1i tool, al 1  t I Irt d Sot I t ig, p ~iig gI ge . St a ll a d litaS1irinjg

priocess~es. SuchI ili5Ject loll IlOON v) bV- lilliedl, wvi eal eq ipmnt ij fis 18 unaly C~pOcil iiiI tll of pilai'
iecessairv, to enforce thle limits onl deviations of Cdxldricill pIlg gageor ie a'erta n
irdixih ii thlreun elemewnts, statedl onl pp. 22, niomiii dinimeteri threaid.

79, allo I 30, Or to collect, dlata fot' t~rn anlksis 31. LII Gi~'r(AG r:.-1Aniit. gage11S are of tw o ete-
of screw threa([d (efect 8. H ow'eer, nlispect ioll by goi, ain' (1) mxu ir-e ]-in .ggs
attmibltes genlerally formsl tile basis for' the designated ''go'' giges, andl( (2) iinuilalot III-
Rae0elIIC Or1c 01 tject il. 11)11oft iiCi(l5 \ ItI i'eSl)(ct to lililt g:g-c, desi-i ted ''not goW gag1es.
coniformlit'y to specitied limits of Size. (a) Jla,"ha lim-..,etal or ''qo'' galis.- -The( mcxl.i-

11mii11nietial-limit or, " go ('heck (ii co'it nil
2. FUNDAMENTALS thte extecit. of thle t olera ice, as appliedI to af speeilic

sciew thlread, inl tite (direction of thellimit. of niaRxi-
I. -1 (L CI.( i.Ass-IFicAvr iiN.- -TheV fliits ()f size of lom miateril and rep resen t 111 he 1Niaxioini limit,

then threads to he piodicedl should he represenitedl of ext ernal tlireiids and th ilnuiin limit of ill-
inl (1) Gaiges used Ill elieckiriiz, tile. t ireads as they eriithad.Tedel Inaii i-ntiilmt

aire prodlucedi, ktiowii as, ''w orking( gi('eS''; (2) gages oi' ''g''gare, is a1 thIreadied couniterpairt. of tOle
for utse ill the' aceplt tittli of tOli prIodtl(t, knoll I its threalnd, 111nie exactly to its prescrihedl niaxininn111-

g'pcctioi gql('es"; 1111 (:J) gagl(es iltsv' to dleter- miteil iits and~ ill l(' it It erit1ti to thle vlenthi
mniiie tie ac01,1 ralc' Of tile two priece'ding classes of Of eie'treqineiit of the( thlread with its ntil itir t 'iread].

gagsl~tO~ i as imst('I 111 sit tg gr gs Sn cl gages wotil mlost. nleii nv (Iii llat e Ij( haZs
2. 1 A(i0 FlL \ Ot.~LiiE. ((1) A[~4ii ~J'/(.- senildv conititions o'f tiirefios. They coatrnol tie(

Tile master. gag1e is at thread plug gage which rv'prv'i virtiii diameter (or' effect ive size)liat. the ninxii-
seats thle plivsiil diimensions of till loiisic size of ini-iati'iil liiiit. See "'Accep~t ablity of
the part, I t. clarlY cstaitiishies the i1iiiiiiinun11 SIze Thi'eids,'' p. 118.
of thle linternal t-hread anld tie nliaxiiuin size of (b1) 1iii lilt? tn-mlt or/ ",'inot 90'(fic.o-"'i
thle exteniil thread ait the point, ait. whicl Ilttr- iitiiii-tii.1ges('0111,) mljtie extenIt of tI(,

fei'rie beweenmii iig pits egis ~xienrioci- tolpic'atie in the diret ion of the limiit of niininium
lowtte s )r~i~et. mstr. gIiesolh. i- materiial aid represent. te inininiitn limit, of

vot lpannn'd bY a record oif its. tcastirleltett. ('xtetlnhl thrteads and thle nilxiiun lmit, of iii-
(Li) Sciting (Iyi( (check '(90 elg.-O) i/irmcl'tset-( termial threads.

tia fqatis.--A settijriggg is it tilieiit ping gaglte As statedl on p). 22, thle iniiimn-material
towhc i ijtita e I eal iigga, thrnlsn p i~t ch dtlitetit limits arie iiecessiiiily at hinIitationl

g~ages, find other thireadi compaiirators fire, 5't to (ftepth(il(t' t i iii'ti''tlilnci
s. Trae I t g I lu gn g' a. , eo w Also, it. is a., pritnciple of liit. galgitig' ti liit. eachl
s-tiuiliird desigiis, which are desigitaited ats 'lasic.- chiei.0'dmciit i~ eeek'lol Iti
crest. set ting- ]ilis'' 2i1ii1 ''trttiieiit eth setjt iligr plugvs.'' iyamiiiimritl1-hl"i ae ieriil

T[le biasic-crest setting plug is (1110 hiaviig- IL setirsi'tv, j:&tgs tare requnired t o 'Ileek pit('i, ma tjor,
wvidth of tint. tt the crest. ve11151 to 7)!,. I t. is ''~lfl lii ilt(,il' diamneters ut itit iiItlnI-Inlateiritil liit s.
7ioiily ulsed for set-tiiig titruaFd siap gaiges aind is 'I'itt is, for ext eril threalds two gwges lic ieces-

to size, whietil ailequttt faicihith's ftre alvaila ide fo r other, pit('l i (liier'l ifti 'iiiii thre'ad"s requiire it
chiechitig the threaid forml wil ch'leiit'iitit t tihe gagle to 'hlek tite, pitch (iaticter id the other,
mnajor tIliinetei'. (See. 'pioi'ediiie,' p). 118.)Iiiir(iiite'.A hrdfco iIittml-

t[ieIruincated set-tilmug plug of staidlirjdel('nl mt ma-intgnitg i oii(htiilht
is thieSm uSllc Ithe bitsic-Crest. settinig plg emeept, pralCt icit iipo)rtaiTceV, nalyl1CI the i'e0ilioiiiic Of
thint. thle crest of the hiread is t iicti tei for oiie- the gagitng means atid( procedures, f.s; thiorouigi

ii~~~~~~~ uh ftelnt i i iiegvtgi iiIf chiecking (if at th read require!; smei'ii individual
port ion anid a trunticated ptortioii, if, qp(Wiliei II giilgimig operaitions, alon1g itiild i1.1-01111id the thni'ii.
pair. 2 (a) 1). 111, Iii s' ttiiig thireadt glig's to It is ]lot, feasile, tJIiirefore, to estidhV Hit a ideal
size, tim, t Ilicatlfed portion controls tie hitel d'ifu hiiiigge desigIi for gaging pitch diliieiti'r itid lIpI-
uter, arid tlic fuilfillu lportioni fissuries Itat pmrop- PrRi'iie that. idealid('osily ill prat'ie, its is done~i
orm ('liit'iilinev is pridiied ift. die. Ifliijoii iniitn(ter, for'iainti-ntillri gaiges.
(of I lie rntig gaige. Also, the( use of thle fithl-foi'ti A trsl, w itncgaigpatcstr
]itill ill C.Oiijiilictioll with thle t irietii 1 i( rt ion A N idei Itsitit. , tfllwo hstii'.ggtg rcie
('hechs to somei degiree tile filaiik ligle of ute thlreaid willuedItfoos
gaige. L,('1 ) T]Fli itst' of ''itit go'' thi' Il itg and filI-g

(2) I'i1iinii11indiiilrti'c ])ti e ipta'Ill CC C/ (wqirs'.'.- g pro's vid ales 11, a tls~fl vtoarv 1ii'tit of gAgitig
!111' ad ''rtot ' n lili i'viilrit'l )tilu Iwt't'1t- Nvle'i propel' fimnlctiatiiri (it the, tilieild iissi'miihi

____________________~~~ mitttuhlht Th.'le Ilse o~f siligtg' is ref tit'o
l'',,,,,r~~iiSt'i~'it'~ b ~,'.i'y0 '*t' o . n~. to it, ''vii ttifl diii tii'tei (in' t11bet [c sizi' vmI-Igig
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(2) rp'lie lit of '"not g' tliiei itSl] 4!- IndIi- of niilUild dlfii'llts aind~ Jigelitius of thle
vatll~ gj~rS ollorllily ()JI'p jjlt ?~j ovrnivil. lowevr W serVe their initended

Icqij eot, sI Ol(IitsSat td i 1). 114, eot'iii s to ni close. purposes silt isfa e Iorly, thra Iil'ltl-es shountld he
(legree tile p)i tch iian icervi at. iOw inl irnium-ma11- pi-oidiced by enliployif og Only Owli Ilitest. Itild lost.

ielIimiit. as it sinigle, emerit. TI'us, witimit xniiifieturing" teclii]ieM. riliu typCJo of steel or
furtlier clieckinrg, t lair INC po ides nut eI~ruIr1iil NNIeafr-resisI eil 1nii teil selected'u, I ogel he(.r w.Ith
]]flit s of col t vol over sui'i oldiei' vii nibies 21-S Itld, II~ li ln-I re~d In g and1( 51 ahuil /.Ii(loll proce'sc, sholdh
un1iformility, of hlix, flank anglle, taiper, roun11dile-s, provi( he for lInei ru fi 1 wvezr life aI)( ri idlice lie
miii surface condition1. Tihe uise of slich gagpes, dl iiiili illd i Iistililil v to if 111111 l1i) ii th end i
howvever, is referred to0 as- "'single celment. gaginig insu lringu tIt, the( gages ilrimniwtLi h

practlice.'' Se Acceptaiityv of Thireads," ' p. 118. tolerances specifiedl Over ai Ilnaxnrnnr i periode.
4. lDIRECION~ op '1ouutx NezS ON (GAGE,.-- Thread gages shlirii lie precisionl plug Or i-m,

rf'llt di men sions of all gages ulsedl for dt i pt-edtclion u* apiwd to in sur i-cadeq uiil retinlerIi I (f surfitce
of screw thireads mind ''go0 ''ggsriseil for i tispec- filiih, rierov oll of rurulorpluoiu'; o1' smilear mtlIl
tiomi shall lie withinl the extremec liliits of Size of rifler gr-iridinng, lurid unriforillty oif I hi-cd fori

teprodltet. 'T'le limt,., of size speeitii'd for- over the. ent-ire lengti of the(, gaging nienbr
screw threnads repr-esent, the( extreme lirnite ili of In) GENERAL DESIGN
nn aeceptuth le pr-oiduct. TIile Iolemuv cs aire. those
liecessary to inchide aill errors nI-o variations il rile.1xr r L i:Bx ns~- ein of

sizes of produci m tools, mgge, ai ll (li odenriir in- st. dmr ~atsfr i -a u i ilmiggig
faehr urinig Vaii ons. I lowever, iilittlder to ax-oid 27 1 ? 

1 ri gigs Iiir Ciiilrc 1 gndiiir

needIless eontr N oii pairts i-lost' to tlie ]iini- gage, tr da isitpggsh ebe e-~oe
111111li-]U1 i' ri a] siz- or' 0" 'ii)t. goi l Iinmits, 1bei'itisij of ytleAeri- i( g I)eiri(orviiie-'lr

possible ~ ~ ~ ~ ~ ~ ~ smal llfci- icsii55' ifIiegiciscil, Isigrnus liii e provxedl sal sii-I corvY inl Iin V i l -ars
I-i)]. sml ier ice le ill s 1)11 all 'heot gviS iii l-l($, ,eIlarK se otilc12

the. ou-pitu/:'usp- ()am '11 'lo grl ge(s of uise Ill( Iiv liV en pulished ill Coinliercitil
lisl'1 uo.ia 1IJcfo Inild for iilispec tio0ii of pr- 2. vii'i.o Srxil'E iiiicis.4i

chased product maye,- 1wI outsiile thet) -o'iotluclt
]imi is 4f specficaiiui aunl s;cd. nii ilf'iIhc de (i 7), amd-ru o--I ciI

5. rJ%. 11EHAT1 1. AT WICH G (AGEiS SHALxx plgaidirggige BE ni thu iir 1e I, I-i 1 tu gae,

STAND xuti.--I/r 7101117'11(11 duinCt-nii.- Of rguwzir and1( liic pa1111t inn l 1 -111 11i bh o -ids of lie( Loll.!) sidah

produact shall he conret ait a temrnprulan-e of 68' lbe iriovedl to al 1 u rt I a i- (suldci iiie 26,
Jf' (20' Q.) 4,, gages fiili] pr-oducts aire ordiiirilv p). 4.) Not nIe-i- than (til {-(oihui'e tuiri of ill-

Chieciced ait room I ertupers iure, Nvii lex-er it Imy tlrerid shil 1 '-4.niioxid to tha' joiirn where I ha- full
hatppen to ble,, it is (lesmrable. tii, the toni' ill Ildl formi is A)1) IHd iri I)ihrrn ig igs Jf

of timerilti oxhialisionl of gag-es lbe tire slilnev i. I hat 2 '11ii. iliolitii uin size ori 5ii~ ll- or- of 20 tI iro'ds so
of thre pr)du) oilO) wich theiy iiri- sed Ti asmre nih" "il111,u'c ii i]I 'td~Ii ggsai

mis he ajoity of thrteaded piridiict i-ss , iif slingphip p iemis of1 28Si r-eills por inch arid
ironand tee, a ud S sr-e-It1 hueil] rd gie ar fillue-i, it~1i cliiliflW from tire axis of (he gagem

ord irii -imde of hiardemued steel, thins (condllition 3:s jn-inttt-d inl lie ii of 1-eilovxid of thIe purth uil
is ordinatri-ly fuilililil without giviing it spca ri-ml i1Irmcitdthne e irgp iso 2

atetin ' iili(s lierI iili.1 or conri-son, where I lie-in rili cuted
attellt 011 Npor-tion iieel s thle fill port ion , the ton thee eth'o

6. ]VI EASURtING P~ESn1FORt WmHOti- ,- 11,strum-- siillecoudl lyieoel
Micxm;.13  Ill lneiislriiig th1n pit ch diilete of 1. ('111 GROOVEuS IN '"Go'' '.I' Aii rtlIx (r
hamidlned scrcxv-tiuu-ad girges by ienls of wires, CtA C :S.----Ls l '"goi tin1re41d jIlI( ugfgage, l-Ncl']I inl

hil] i meisui rg tre v ues hienisl xesI le sine sizes, 0).1Io in. arid sun irier, shall lax pr-oxvidedl iIi0
contact load shllmd be used. A voilItct loid of ai chip groox-e ft (!t lie ntering end. ( Oii reversihlit
1 11) is recorrlnuielull for pits-lis fiii(r I huni 20 ae 1cigroesrquodltefl e .C p
lihr-eads per inich arid 2%2 ]1 f on- 2(0 li nottils lier groges fir ge is u-eqii 11 rm it) al 1-nih - 13(i 1
illch fu ld coi isemx, It Is nilsiuilii reclic ietl is xwit Ii enerall 001 oi-(- tvil lli) I'l V c I I C e lias R

stfl. amdi iCtmee0 fidt 1i i-elier ii 11H1I 0,7ll5i loulIi d in iil gi-lo c cu ii l xwi ithe ax is 117i
ft lat (tnit~n-t imc] cviiihiiea (O Itro 0j() cx ia-nIlag the coliulele lemi 'dli of lie giigrig

ini. ilu uiiriieter. Theui corit nls shafll lie of litr-deried 0urrlr , emt gi-ooNv (-lqt.n lit, tilfftle with Iilm
steel, clcii ateiy groun r2il 1d hiupped.-lx1.'i iov'sa Ib ot e imiiifr

ci-rt illlv Itt the shoti of illei full] tlhreiid Iil inoll
3. SPECIFICATIONS FOR GAGE ELEMvENTS (lis th Ie ilehIli rll ) -xt-irll la-low ha- i-iroot af lire

-h ito gw' is Spelifil t li eto fir-st full] 1 hir-cii space. Tie xv idihis neconli un-na i

'hr heigi gngs l ti S-l o for (-]fill gr-ooxves lire uis folloxvs: Q(lxi 0.1.50 to
oily I to thre exI ('il tlt It ffects; the r1-InilIs WN lit. nioriuiil dianiwrei-, Y'. iu.: uinve (tt:S5

gnri Ii iin-us.t1rr10Ial t;ua uiiaii 2.0111 'i, rumliiml i limiiell'r,
of desi-igir tlld dhimnrsionms are left. t l(' 111- 1CrliOii in.; and iilanl' 2.101 lii noiinil dianieter. 11i.

.wribed. Ri L~vit i ruji iint-i fon wli.s anr- glvt-n n i'-vuiix 4,1,.1i94. tI a- ad'1j ui n" rtg lots i-, SV V uils pa irposv
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(bi) SPECIFICATIONS FOR THREAD FORM (2) I/itt ITC/lci/.-T~ mtliino diam1)1 (111eter' of tim
1. rpjj~1l) I111{N OF'''( ' AN ''N i E.~'' ''p ti1llnd pig LIZ'v 811:111 hoi t'it'dy lell'\01 a

T mtiuCAD i U Fxis.t oie sl(eifi"ilvmh "o threa p/;s witli of 1i.0t. cit lie I Ihv all exlisioii of ti.lt' sies
form (If t.11Pi'fd 'giures liipiilliai( to 110th eXterl:l' lrnlto nt 18111)Vl11h ilti'''i
anid iiitciiiild 11-ildlt , s xeiliil hi I lileali ping to oillY)' tiillllilt 11I\II 11111t~ width rl'sliltilig
atlt! ring gilg('s, 1111c staie'l 11 (10 11 hliii v l)'l 1111(1 1111' fotSllxlillIw dh 'tle sl'0 it e tr

sitininized III (aide V1 .1 andi figuot Vi.1. 'lcst' ln'o i'tiedsie se'(z .) -i~liil1
specilient 10118 for thlread Iou- apiipv 4)v.tlit I bya1:1 1hzL wL~'sel 1w

entirero eu'iife-ue :It legh of t 0 i g bi iit llillee cut1 of siut ztitii Z0h2 p Iis
(2'l- 1i-~lif -lc andm ('ill( (tif the/ CJ jntoi (111 iY () 1ipithi

(ae e.) ' o' / el e pt - 1) Idc-a trst -- ' Itt It Ild -I lit )Y t.\ Ill iii it (,.- ll lij r;1 (il . (1

mltjoI-~ ~ ~ ~ ~ ~ ~~~~~~(1 tlaie~l ftl''an'trm iggiesel '>' lcite o11f,0 plug,/ ait~' ma1jor till llh ii nor

yne'r o i'iutri ttred th a preiusgg' c'u i' nt11'l llEgltsel ''i i i 'i

tjlr'ili riig ~egt shll Il' '(plii ~o tn) ilhiinil11 ]iitei' ipiiig a itchi Itldt ilessl t inii jiM , Alifi

wtaj illililste gag tte "go"ci a plug -1'r 1-t 1rests lo' tiliita p10111'ti ld li p'ri itc l In d 'ili-

bf tlhg stld ing zl 45 shal lIef iat. I mnliiii seen- dit 1 , oni- tlofii I gn) iegl'.s1g a n u 'it'i i l he' ( (lii i o

11ttl ft l ltlll h o d w h a MINIMUM (~t~i. (N"I MAIj~ pp il uMp~t,INTERNALI ( ZINTRNA
Il-erREAOv Th THR)1. (1111-e. o h m iil r~l E ADIIO (1 /l(1,((t~ l'' ,d n

dirvadP 0'l 1" lm r it o hthsfii h

I shall'L he v111 o Ol ilx lmI
di mw e of> MAXotr a t rld iiiii b.2

pi I F I1M .. 1C MII N$\QQ\% 1,1 I TCH I NE po Lls , l ]il

ofp l a dIl" n c halb fu.I al-n sec OF1V GAGE Hi-VI ~ l( I"'20 '1(11

- IMMAX MMWDHWEK' 0MAXIWITHWHN'

uNDERCU N\ UNENTCUTA/

MREDPTPO

PIC L2' IN rMIN DFTAOFGE'

K\MA MAX\' WIT WH p MWT IEM'/

I \-\ MA A. MANk WIDTH O LT ' rI'7 WHEN TUDNU
N, \,CERNTUNDERCUT a // Y,/'/ 7

MIN PLG DET OF F"

"GO'RING GAGE -NoT GO RING GAG /

'A WIDTH - - - - WIDT -
A8 APPROX 4 AFO

CENRAL ' ~CENTRAL'

OFtu LIA -- GE ~- PITCH LINE

I& - t -----. - -OF CAGE

2: THR~EAO IID
EXENL-p RE'r EXTVHNALE
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('I I lo I le k iIl Ijuits'iiln ot IIiId I it i l l fittv ff tril (' si uuc t of the f11-ink tiii 1!t t' tiitll fl o

t I (et ] w( liftt i o lt I w'X]''li1t I of IIuI r wtou Ifl dl (~~ahI.. The ptl ro (, A .l4)il if H 1 gd dvl i al lii on (ISi ftf

lo% in, uro I o I w l Iii-,i ~c illxilium vf ol ( v ' o l gll ge wi t ili tI "t IIto utIi 111 i t ieII otIg mr'

iiiIJ0 1 Hui:ll Iiiinil:lm i' efjf iiuev t uu'uvillo i ni llhl"(i oie ti~ y (fJicla d n( -o

a-, deterilitoiid l jiou ufi :isi'v l ts of (tillo (l oiiti'i Ii/tjtlw( rs. T hie e' itcthi and\hi nu of flitoiv s ifh
gag tiv l'riiead til) X% it respect, gag tleritelv i nde lici go"li 1'u1oa plug, g-lt'ig s '11) the p j lith and

o') ' i irvot Iuu ' It i a. um ti.--(i 1) 'l 1et iv mao dia l r (811) III itj f t vr o I P t go " t I I (' (I i I g gl ter I v

ItIireqel Tilait 01' eq~~i itivut lt ve sutlr Spiitid fit Shu'ltlit' one rc ('t1(ltOI i! t hre ad pilit gtiiii'i"t e lil t e

iiltvi nasmc IIw.nlk (eIi ls m ter a -(itch Fait l. Ilf.o 8 d/S ilili llH0'u IMilliHVIt M0 idliiif Hui~t ICS,- tu

t(iit "No(t ifol th gug fcstitl Thra one-fourth of heutissile Iiniiit for the root, prolilt' of ill' 'fi'1inl

tltrtiit 11'11, l'(if tu iln tt (Ifgt siil ( lt. i go,, ''Nirci i lirutu l gagu'. i n g"lili gzlieivi eiicu

ofliti~l I t iii't:('f Oftil or~i 'tfv~vlt sh id be 1 1~ ito gutr cot dit i on po u e liltrtiuie ti'gt udfuiiul.). fiv

(te ii5 of f bi itch Iiwe t'r fli ntorll itru ilrdlllev"Ilvlg2 idholttlo. til

ttd the it's s f Owst tg equa totttilt oliiuth of lith~e~ Ii s jfe l ilt for e o. prfoin of 0;(0ljuI(jHtig

pitietti tiIg gigt' ishi it'85 hu ll fitl httl tio diuit orf ' 01-ut I ((1(i //tiig are . ti ll, p rrm;X.- (1) Iloirua
oif the. "n' go " l iv lug g Ahi' i d tut ocet e e it a 1111 ('rr4S.- ajo 'Indi ttlil (li iltl('fl' i ti vll 1 i-iit5t

tit(,l''eglis hIIII tliw f dtia. ott ofe '' th ''i f iii al ditite u ilIg. dii i e flu fuofnt lt1)1t fflt

ttiiln mu' itiitisO. ehji f itV li'ii i'N 'titui hof) Pullut f(tht i ndctil , i'C dnpj.ih ~.pctt

s~Till t li to t iti tplo ri t' ofithe ]li fowiuu the pit ll u' lilidet('o')tii'ti r g pn iii

of i it. t. 'J'ii' titt, of dittto'u'' eqf a tiit l rve gui''ir -ut t'iu'uiietl itii ' d/S iviii ii t 2 fi (pitc i! lWiV t'

ru i f sti tsf ti tw uliv p14 idf htI uiiliv , h iltimttl t f V s t iVraw 10 m inot Uldit'v It it ( ii' oui i

Shll fot fiit ''ut t '' iltmilti tigl gmigc di:i t'' /j,5 (T]!"./i'' f/u r 1htvI!uti ]h/ol .m of :'~ in plug

th e drng ii luic i i' .os I ii utuill .li <''f'X (I illA Illc ori li'iut it iu juiiig wfitinl'fiti 77 liii til t iI

tfill g " rn ag ,w lc la cul vt L c~ t.-nno im t- f'ilh sccet

011-e'-igh li" pitc 111t.oilfli "no. g " t rea seting phl', 1111 oft~w ful-fo ill ortml iflill



P - REF

I /o -o o4 + / /1 rp/ Z

_ . . PITCH I.INE .

V=-IMAX WIDTH WH E N

'MAX- MANDRUTX~
2

A WIDTH WHEN iN~F1"1 A

-MIN DEPTH OF MIN DEPTH OF

4> J DE.., .-- UNDERCUT ~ I
o MAX WIDTH OP FL JTMAXj WIT O-MF WITHOFFATF J

•WHEN NOT UNDERCUT' WHEN NOT UNDERCUT 1-

FULL PORTION 'TRUNCATED PORTION "

SETTING PLUG FOR MAX--METAL LIMIT OR "GO" THREAD GAGE

------ -CLEARED TO FACILITATE GRIINDING AND LAPPItG. FORI OF CLEARANCE OPTIONAL

'SEE NOTE)4

PITCH LINE

MAX---'~ MAAXWDT ~ WIDTH WHEN p D

" ,- I . -P H A M A X
MAX WIDTH FLE, UNDERCUT -

f MN.DCPT OF . DPTH O
UNDERCUT .. UDERUT.

B~P WHNXO '-.14 ' - '

MAD WIDTH OF FLAT
-+EMAX WIDTH OF FLAT 8WHEN NDT UNDERCUT----.'

" :, . WHEN NOT UNDERCUT.. T:

FULI PORTION TRUNCATED PORTION

SETTING PLUG FOR MIN-METAL LIMIT OR "NOT GO" THREAD GAGE

Fivmu V1l,2.--'hrrdadIform (Ff trimraed thread seiting plug guages.
NOT,-Se table VI.2, Colulnl 13.

8

L/". PITCH LINE ISLE NOER 
/  

"

P P
MAX C -I I T '-. p 'V'.8 k, , W/ N UN RCO T MAY -'- AD WIDTH

M0N D8T 0 WI/EN UNDERCUT
I. " UNDEFT OF -"..-2 "

' 0~*.1 ,,.,, .,.<.<MN DEPTHI OF
-E S - Y UNDERCUT

- / ,, ,' MAE WIlT", is, FLAT/ \" N-u I MA - , y-p
WHEN NA UNDERCUT. 4 1 " - - MA W1D1H OF FLAT

20 .,'8.4 WHEN NOT INDERCUD

2 "M MU' - ME]AL tM'i'''..'' ' MINIM4UM-- METAL LIMIT

I LEANED TO FACILITATE GRINDING AN/f' I APPINO
FORM OF CLEARANCE OP1IONAL

SET TING PLUG FOR MAX -METAL LIMII

OR GO THHEAIJ U, . *''" ,t ut

OR "NOT GO" 1HRFAD GAGE

h1 I (wi'tur "V i. 4- -e(lld If',) r, m o~f hoic)tx -c'f''cs I/Iff-fid .'cttingl ph.! ly Il.

.NoTE::..-;'( S e ','1l.'VIA, 'ohIDIII 13.
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TAB LE X 1 .2, - prci ficnrfrrol u ldio for Frn(t ofi ' truh- (r Iirr (I f Ni ze ' hr~jcjjtjj e l i t', ie flifCes for I In? tir, A4 m-ric an.,f, id. A Ill, rican ANut inn if l-j i fir'i.

I ~Trii ~ ristii sttrig plugs iitslcerrt fttilg plugs

Itili [Ti I 'r ilo Phil, i- i p, 1,i1nf fir (hi JIrig fur Nut g~o
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12) WhJih pgiveCs lenjgth9 Of sI alidlird gagve blanlks. check tomg the Ithread at various posit ions atlomg and
If S-10 j'1101 len tare 1not sat11tfliCt~OrV IeI requjlired aromnid the thread. Thusov, flieir use provides IL
lengti's of gages sli 0111( bo specified.' Tvables VI1. more. crit icl ileck timi that of 11hrolad vilng gagos
and VI.5 tire tilie pert iiient tables taken from tihe anld (li itv inforination regarding othier fluo t he
current, ed Ition of (CS8. end t broads.

.i .I tr eg n ~ of pi?-i''.'gaeue (c) hriicatilT treod g.---Indicattinig gliges,
to clieik m0aj or anrd mu!ioi' dIi amet ers, 1si oLld hP hla it ig(l tfact, c'10110T1,i isori'espolidiofg O 'tile.
SIOAI ti t the flireuid 11i11N bo chlickvd for taper anvils ,Specitied1 for ''not go'' thread snap ggs
thrtourgiott its ielngt1l. pr1ov'ide all app(r) Ooxiilt ly eqli i vabeit ciheck oft ill e

Wvcrc i 01 tivlg' ggeIs are used as 6ltiner mnflI]iii m-niat erial pitch djam et er liiil, Jr d ica i-
thireade id Or I lail '"(o0' gages, OWli (01110 Vct e leits tg tgiges Ilwinlre .by el cctn'(.l ptcal, iva eel (wall -
should emnage tbe fmra110t drg1111aon ical, or other indicatil ing m( aliphifyitg lmitols the
thle thritfLd over an are a a])proxilnittLe] y eqivalien t d jll etsiotis or (L-vintioIS, ill 1the inIVIloc lI~itS Of
to Qit, of 0l. ''go'' plug or rim- gages. tilreads. Indicating gages fire also ext etisively

2. ''N nt ( ("o GAcls,-(a) 'lhrca.'l piiiq arid ririq used als I1lit, gaiges.
qaqs.-As '"not. go"' gages ftt'P int etile to iii ('r' 3. Swi'li Ni; ITXG( CMi IK. -'le lejigt us of liii II-
onlY tOle pitti (Ii'Llllt i'r al.th 11 Piiniumlflf-m1en ial cat ed Si'It Iig 1)1lugs shi! lbe Sucih as it? pro vole

rn ilt., the le-ngth of lii "n'rot go'' thireadl plug gagev engagementVI of flip. full Iltig iiof ifreld (If theo -i og
Ne Ie 1no mo)re 11ha1 tile number1( Of 11hircad, re. Or otilcer gage 'being' lineeked with the I rIlticat ud

(jIlited to obt aiti HIIi WICI'itthlm-wire 1.1r'lisllI'e- tllni'iil atid wvith the fuill tihii'i'ils. Tl. lerig01,s of
merilt, of Ilitl) itivitt.-r1mit Ijrefull tiirenilds. basi'-etest. et tiog-( ph~igs sl1111 similltiVY Pololid
Till,' lvniithis of stmfiiirii ilank~s for "nrot go''" gs for flull N~ig('laell1t. 1VItegi S Of -,tuilTIdli-(l 11iinis
115 ill ftbhlep VI .4 and V1.5, tire less, thant ille o for tnilt 111id svttlig ph) lJMAr g",01e1 ili ( '01lnhllerl~fis

''o' -g1 Sitilidard ( SS& (See footnote 12.) '('a] le Vi .5
As "'tnot go" ireii (1 dugl and! riong gagres nlormlully is to ken fr'omi tim current. ed itiou of USS.

crfek only th en t1lleids of tie tflurelids mider
Itlla'j)Ct i~u , a~nd WtS sorb cod O-liads alre nlot, (d) MARKING OF GAGES
1usImulv ri'])t'e('vI I fit lye" (If tile (ntit Olrold, a. EA)IcI glige Sitlle ainy111111 ~ d](I IIIl ti0T)it Iy

to poriSsilil en try wh en pluig and ring gages tire p itvo dnfvafil In hecs- f11-luusedP~, it f(IihI-as: Iliq, t e (l tifiad ot IiiJ- tiit mi5' Of leid
plugid' and0 Rbreiol~bh 1ett Wigil fill' oj ae4 in 'a r e~~~~~~~~ It' ' ' l a b l I1 ,i b i t I l e i ii irnt i it hlil t o i e ti l if y b ~o t h I h e g a - igi l l wile i n . 11 11il I i h e

111t0111 ater lil l ts, if, whnVV1 t11iig jIhug a~iiT -itig t I l111 rulei, Re(c0llh-ll lI' Ill itikitigliii p-mtiCtes klit US
gages, tim ''tot. go'" ph- gagen (lovs not cntct or olos
IIIe- ''not, go'' rig gage, is not, rn tired. 'F'lirellds
111y be owcepteil If 111i euttplete litli'ads ('lilt vill el
i, or ])e cortierevi by the ''tof go"' gage, providid- plug gilge Itn 11ilr 111*(, (Sltl110t1 to kill class(," of

'that, a I iite dIrig result.,; fromi mie"11iit I (1 tti' ii 1l~iis )1 is Irl011seil liImt iei
volitact, ~ ~ ~ ~ ~ ~ ~ ~ i~l olo wooII.tid1I11o 1,0 . 11 ily tlie lom~intill Li'zi-, Iliriads pir inieb,

Neither working lior fiiial isp'clim 011 'hu go. " O "G ) .215,' p iti uit gvo'' tltriclo p"!g g20,
giiges slimlld hi' force-d lifter I Im diii is rirfitijt, 60,~i~'' 1- li) .215, ltii "not " 1 ititadplr size,
lte reP(juillterit)(11 5of V\11111110 Il~itI1t iOiis Sorh as lieods per iYch, mlass, 'N ilii' N itoh pit.,

eXce pt irlildlV ti l il tt' ird o le. Ilil-t('t'ili, stiL; Il ti11- 11--l" )'-ilh ~ l" N T ( ) I~ ir
ditiwh--, xotipl ''k' 20-!M, NOT (;(), PD]

(If tlils jii t, illd illiltih l (1-wis the "hot, go A ANPii *It5FlIINORDIIAMICTEII. --gaginig prart je' shuiill 6- asL sJiirifie d by tlii I-(,- 'i'iIiii]l~ ae iiiii'stti(ttioi1
s l ib Iip r t l f - i tl . w i t -h i : o ft l t l i O i le , t h i t e t t i l s J It i t ' O ' m i

gi'tien'ti~~~~~~~~~~ily~a clhl~ nnai ae(ll t ~iis(t- 'inIes o. go'11rIl' ill p1 s Suc ga i i Ii'tll. nmrk i'd
Mll' it

Is r~, if ('rlloi-pluitt, woidgo-s'Iiiiped prll-lii NN-0.In inihd'ih Nvii hi: Nottiulfd -sizf-, t11it'eaiis 1jer imiih,PHiMIrtil i'ilgi', miti'iit ni ori gr'oov\ed jiluites, ill "INO{T GO( ,' wnill mnier iI.t'uter. ltxaniliple:
groovd or 111-ltdodillollit~ ill 2(1) NOT 0, .26.

Ilositlions' iOf 11110 mHNni1'tl aII Set, t0 11, thntradeiP4 rclii h 'Y tlh ing grgi'5, tutud set itig ping ginge
pluggii~n'id Ill tvils V i IW diiii ('hi llII'i 1tt ilnndiwts diii'or, lity i-'' imii!'oei withi: Notiia

piositiiot arid seaIlied, 'Tliw finni'goig spfiifii i il', ,iz,, illn-iilds pen'. Mtlh, ''( ().' 11-1d pitchltiiinot ir,
for 1,litniol formi II'I( li.piplinillie to rolitIlu. Itlivils, E1"miniph': "1'3' 21), (;(, I'D .217.7.'' (f;vjgs for
Ilt. l Ji tilS ill n'r'cif t ir'y ')f OI ii itfclt will chIvsi,'; 2. :', I il 3A mwe bisi'. ( iigvs fuit' 'IIISSI'!4

Sn'nrft'~ if .riiu linux L'11L,-s i Sh. nof lppli ]A. 2A )iliih i Sli h o ir iltsitin oci5 i'11i 1, 11-( co'illllIl.
C(dll' to IiiV linVil, iii t-olls OftI lieIiLd "timp gae.'Fill ''liii g('' I l-iil itig ill Snapl] gog"', IlI](

"'Not, go"' thurciid sip gagesvL diall l-iguge Ibi' sotillog pilg gllgi~ tIii'iiilwi's tIefit, 11i1iiy l
thntrr'i ver a litit I, (If tw-,o pli ius. 'I'by, pwiim ~lk'hWt Idvi: NoIlitili Sizfe, titl'illd per' ijicli,
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"INOT i 10'' and plitch diamleter. Examiple: toleranices 11111l atrc 11l econoical'i volliroillfsc,
'420, NOT Go, PD .2127.'' amlong sfmch factoars it- gxagi. co-'t, alillilt. of prodI1-
4. P'LAxIN GA GE~ 0ii AO JhO\ DIMETE.i .- -The tnt I ole'a fll voul iwi byV galge 1 oleliamIIIs, 11111

''o'' gages for nmo dbiameer of external threads poss5ible1 obi-vatiojall clr111 ill Ill leileiislif'licf:i t,
may', he m arked with: Nominal size, thireads per of gaiges % iii gel icrall v ava ilable Iniaslirig
inch, %0," ' and (liaeter. Example: ''X-20, eq~iiltt 1; and (3) V toleria'es, shown in tanble
GO 0, A50 0.'" VI A, Wichl incluml a \veiir allowallce ama!l aro

The ''not, go'" gages for major dIiameteIrs may aspplicable onily to I.NS and NS thireaqls ill classes
lbe markedl withi: Nominal size, t-limeads per inchi 1 A, 113, 2..k, and 21B.
'"NOT GOt,'' amnd diameter. Examirple: ''N-20, 2 '1Om iANCi;S'E mi "oN a ) t

N\OT GO, .2408.'' Qf tolerIOC, ".-ThIlie d irtections of lol! ra lees for
;). PLAIN Pixo AccEPTANCE (jmcK GAGES.- the individual elements of the val'iouiS types of

T he ''go' lan plug aclce~ mTo rie(hek gllge mmi- gages are specified &i laides VI . I al VI1.
hers mnay he marked: ''GO ACCEPT Cliii FORH (b) Toleravces on /cad.-olerayes oi leadl
JA. XXXX.'' (pitch andl li\) are specified as anl ahilowii 1,

'I'1 e '' iot, go"' llAnf p~fg acceitancis check gagr Variation bltwecli anly Iwo threvads not fart her.
Vembe)s mit enarked : ''NOT GO ACCEP~T apar It, than th Icn lfgth oi(f th~e st anidard gage, sion Il

Clii FOR DJA. XXXX.'' ill (188, ("age Blafnks (see fool note 12), omiittifig
one full turn at each mid of tiii glige vvXyelt. t hat,

4. GAGE TOLERANCES AND WEAR AL.LOWANCES in the case of settinig plugs, the lngthl ,-hall] ib
1L S'1A NDA D TIOLMHA NCF CLAmsFs.-Saild ardt OLmt of the lf'ad ill lie main ing gmv ()O

toleranc('s for hlreadi plug and ring gages and I truncaite ('1sct-Iifg p1 ugs, thle sign of iafi- lend ofior
tllr(a(h ed settinfg Plugs iare of I liree classe51s: (1) lprvsc t, shall he the siite on th e full-fiffo1)11 oI iou,
B"7 toleraflees, show ni ill table VI .6 wicih reprv- -14 %'1, I 'l'l-,' nn ( i'. i,- p t-ralv ho ..! '.... lnjIAmlv ,,

senit thle highest commflercial Igrade (If accur'acy 0 f' ,n,,,iI~ll'i ,Io v:av.' awIl N-1 -I, mr 1-1 ,, l.it 11o 1.1 ...' Io '1-t lI II s ,

Workmanship(~iirl a'V'd Which- 2r re ure s ecal I' rn al- ipot Ir,('~ (r fllmr, a ani fill lir-.pli-m f imils ,,imlgft("
for trunc (atedi setting p1 igs' (2) X U(1 ra iiecs, Ismiwrmmdo.A lw 0''I'.ni'Ily1oIn lIlaI,'lII'Iouo

l'~v,,*;,'wli voft LItv work Irig vderunut! 11' 110,' lt l ll11
idiomx ini ta~ble V1.7, which are' larger thanlf W gl~t fa"I f.O.

TA 11. " I V I M -I Mdfvrn!P5: jo- di ''go" and 'not fi:,' 0), ruel j'

f,(r ich I'n Al)v Onwo o lol Io, I,,- T" ald A10 A,,, tlv I' A los. A Is,,- 1

I 2t 3o 4 Ili I~ I I1111 Ill III. v, 12 II

II .1111 " Inl.S thr 21 11 1111111 1 l11 i . 1111 il'l V1111
411I~ lsi Main11 Ill .01111, IIij 1 .1111111 .0di.. . 111m .111I7 - - - I n....

1 2 3 4 6 7 i) 121

M 0. INIIl 0. 11111 .115 20 1 1 , 0. (1103 _ 11, ------- 1 .11 11 .......2 . ..12 111:
721 .11 15 .111, 1115( I , 11 1111pol': .1111 00031, -1111 -1,11 ------. ,1112 .1
0111 .111111 .004111f, 0I 211 131 .1110 .1111 111 11'2 .,,25 .0131114

116 wx~ 1, 1 00F. .. .. .
12 0112 O111112 .1111 11) 15)111 .11111).' -- 1---11112 ln I 1 2. 1:1 .---
41) It111 .1I11110 01,20 r, . 00 . . ..

21i .011112 J101111 oI 12 .11)0 .1111 .: N,'J: .11 1 ;115 l)(0)1",I .1111 1111
il2 .11111127,l I I I) 1 0. 1111!, 0.11,1117 OIl 111115 r 1111127 0,1111112f 1,1, 00

29 001115 ill( I[ I 0 I 06: 00.1.1 .000 110b1 .111115 ODO112. .1)02",Of I lli
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arnd the trunivcatedI portion, and such error shfall 5. REICOMMENDED GAGE PRACTICES
be uniformn within 01.0001 inl. over any portion 1. Accni' rTAMliLI'Y OF 'I'll READIS. -- )./MaXi-
eqiuivialint to the length of the thiread ring gage. ~u,-maiih-s.- tvs fqns oIli

(c) joleralintr-s On flaWk AN/l,--'~tD lICE'Shlit of- aheab lit. tal uihilil1111ti
specified for the, flank angles ral-lier than t lhe liisshlV of bulsed atl f i inaxiwit a-mthreial
inid uden? angle to thsur ]ihait. shal bieco ofisc the gngwt'go'Iiri

indidnd agletO issretiiiiitil 01(44-OPOrping, anid ring gages, conforming ais (]05e]V aLS
incldedlinge will beR perpoic litlar 1to e VIVVI S r

of the thread within proper 1Ii liits. 'Ph- e enpi- prartt il lv to the limlits of size of the (b iireadf 1ri4

alvint of thle noill'itioii from thle t rue t-hre-ai 1oil I01111 tivdfrllai,'lnghsicfedfrsii

caiodtIn b such irregularitie s 9  icN~e or coricave gag s vs par. 3(a), rNt ximu~im-metal or ''go''
gagesl, p). 108.)

flanks, rounded(4 ntests, or slighlt Proj ecliulis onl r6, n u~ -acrihis- uieo
the, thread form, should not exceed the tolerniiees e'ither of two gaging patesis availaild e, as
permittedl onl flank angle. ~ ~e rilrJa.36,P 0.Tepie~c

lea) ioilanee anot n cuultive-.--lolerr's tt Wt to he chosen arnd atpplied will depend on whe ther
lea, fan anige, ri piInh (iahle erar W~ i rhola drain eter (or efet r ize) gag-ill rgIS

C1un1iuihtive ; thatU is, the tolerancev onl any one Si )1in o tr atclr plc on0'we e
elemlent, may niot bev exvedned evenl t ho ugh tir-e eI 1Single erenltggigpatresreiiid
errors, ii I lie oilier two velmncots atre sinallirl thl virtual (lLnet'r gaging 1)iittieev, ats pii'exioiisly
the respeel vo I oie v1' i"i;- wt s ft ra ~gadrn

(r) T1olruvc fir pie or !(f-..--tailtl- i)ol i ~e ftra gadrn
u nies or pain1)1rig age fo minr 92110netc1 age, is specvifiedl for. all "go'' l imits of size. Vi

of intecrnal ti rads and for gages; for i1ilflj dian - tiial nhi ai v gaging practice is viist olity for dlie
eter of ext ernual t breads aire Z, t olerarices, as shown r'1iot, go'' himits of classes I, IA, 111, 2, 2A , 213,

annl :3B, andl 3 inatertial thrmeads, Si ljrie ci n'n~l~in
gaigpractie, involving Oie use oif thireai sIimt

TABL V 1.7.- 'olerrieo fur A' ''go'' and ''not go" thread gages, jT~irrtati rig (fl'j gageIs, or I linitl.i vitletit
q~~qf'R is- recorni erd ed for dihe ''not, go'' Iim, oi s(f size oIf

all (41115505s 3A and 3 ext-erind th readls. I Ilowever,
uajr uOr: ''inrI l nir nIO iaire for tedicld andl econoitl 1eits-ois, till (11155) '- of

'rfr ia)1irt externalil annd in1ternl threads lariger than ti--il1.
TWIT,.1  ~,.,, I,!' 7 nloilitial diaiiet'r shall be suj~ct. tol iliiastrnriniit

,-ad vivo .~ -, and A Il,,- a- . ':.r ''v li
I hrw ieOi-4 I, Irei-. 1 - fOl line lS i" - 12 Of the(' thread '0einent's for TIv eitilie Tis1 is

H.V 4I 1ili InIV 11,4 iihlii' IT]. I lit. nlot t~o jnreclile kt e w se of gage's who ere Oviiloili-
iii~ ~ ~ ~~ -I (111,1in1Y:, 'iht ihi' cl feasible arid acceptable toi tli prod aeri and

1 2 :j 4 L A 7 1 ~ ci-i~i1.IG S -a
- --- --------- -- 2. USES OF 11" AND) X Tiii(EAI) G(F.i(-

in. decetit ill. ird. fit. ill. i4. ill. ''tVu' anid ''nuIt fl'' thirlid try'fp- A .- li 1 r('CoIII-

ail 0b. 1) 30 0. ma 0. (0:2-----------------Iniiileil Iiat WI'Vol eraulves bev applied to 'go'' fu11(
72 l 11i II (; 1 .4 bil 2- ... . .....- - - - -''.riot, go'' inspection and1( working hiread gageos for-

CA4 (14142 l Ii lii - 4 1 IK V. ------- '
1141 W0412 ol .U) 0)------ (1~2 4).1 - I fclas011-s 4. A iolel('ii '; atre recon i iiiiilt'iI as

44 144)2j I iil*(1xi-------(1(M2 ($013----------rpplicildle to till irI-pec(VlOin ile]d wvoiing t iread
44 i~ W1 2t) :(Xg, 2Ai 28, 3,

40 .X) ) 2 o .1111 '..'age2 91) _Oro~ s for clatsses I1, 1 A, I Al, M ,2,ll1, i
31" fm (4 1) tio j (KI (W I M XX ----- :JA, arid :ill, e'xcipt. as' follows: Y' trolvi'ri es
32 .1 15 ti i O! n , IL K; -14,3 114101 K, W ' it wil.1 (14ile it N e r 14111--a v p li i~ e2-I M113 1 *OW) 1144( -K 7 11J 11410-i MIN 4 111) w nc ieul~ i iiralx'rr'rn{~rlrirl 1
27 10 (1414[X17 0011m3 : U) N S urn I NS threadl; iii classes 1, ]A, Ill, 2 A,

24 IXI i iS .1 fTl.r .(9) f W91 a d B
20 (14113 Si 11, (115I (fIll -X 10 -ao7 -(Z 1 14) 1. 01 a r'l 211

JX (11,10 (1 10 ' (Mr4:, (04p17 .IN141 oxx1 ( K441 il, - I (mi :4 (h) ,S'rt if/ pbiiy&( for ''f/U'' (11,4 ''ti t fgo" / C ---
15 1111 I) O (1141 (11161 (1((3l (14))I It is, rr' l'Vni rded 111 Itt ' fIleriiri''s 1w lilpplii'(l

14 .114113 0 110 01(16 '41') 101(3 111 ~(Kil l ; 14(1 a0 f rl lta rd n le t is t Iiiig pIhis rega14rdleSs" Of

ill (14143 ( () w erif . nsa AXNA - i Iir Wt'; o e 1 - 1 4 r- I'. A )' ' i n- A) ( ot, --1 i
x2 (X3 ()4 10 ( X .141111 f .1 (031 .'1 i ii 1I,l WXill, ifi (1c1 Sil.s' go e t~e ch g aes for iitelintilc ' t h as are
71 A10 011- foif .9 9 11 111- 14 l~) 115 ajXii'ld to(), til iitn-ilI bramllS e. a t

C, (114(1I t il1'', .11913 (91.31 (A4411 114106 A919) sie ''o' I Il-al rnV igeidii itI rg p u s tl

A9i 1034( I to j 11(MMI (fig)" 11414,09:4 1114,6 . NXR 191-A]4)4; . I ft i
.111( M115( 0((iicill 1i ('xYirrii t'Mm I11-1( 2, 111"3AI 4i; I

.(14ll-1 I h1 (XX1(1 7 .4mi W - 11 1iM (1414)11 -z " o hr a a~ s fo-l t(rml t n n ; a

th& i'1'ill'II il lIJi~l I'l' bili I00l (to llli9ll IF"1 11(11~l l( ('l- ti lln- nt-/ S -ret No ir f s. iii.- h is v~ r

6,)F l ~ )llWe (4 2IiLl ii'C''Ihlt 111 opp1(11 Il- lie-k2n scrw imseed. "'liin I le
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TABLE, VI.8.--7oleranrces for Y '"go"' thread gages for clanss 1,4I, 1BI, ;?A, and 21B, A'8 and14 UJNS (breods only

I of 0(11 vo oil major Lim13its ol ilt it t)Iiliiler
or minor d llffieters

per ineh oil loin! o f thread To(an ipl ildlng Ahoio I i ia. to 4 Afiovi 4 Ili. nIl 8 in. I ,bovi. 14 Iii LiO 12) ['I,
T'o and Abhove 4 1 . (Iijauter ini). diamli 'er]iilWter dian'lter 2

Inii-fIllnig dii) ll.-- ____

4 in. cEteej
diamter Fromt- To- Front Ti FL- ront-- 1o--~ Frm- ~

1 2 .3 4 I 7 8 9i 30 11 12 13

tol. deg in In. in. in. ill. in. in. ill. in. in. i 71.

so0 0.10*12 (1 4.5 0. 0003-- - - -- - - - 0.000 1 0.0I0w03 ---- --- L-------- --- ---.. ... ..
72 .1 002 0 4.5 . 133 ------- -- -- .00101 .111111 .. .. .I-- - - - - -- - - - - - - - - -- -
CA DIM01 0 451 .0004 .11 .10----------001 0131---- --------------..

18 .0002 0 45 .1)41 -------------- 01! 041011 MOO1 .5)1
48 .002 45 0004-------------.001 .004-.--1----)

44 M4102 0 30 (M04 ....... ! .000)11 .000 1 .000 ------0---
4n1 1100 0 30 I041>1-------------000)1 0400101 ()'13l ()()orI.
36 .1 1112 (0 3o .0004 ---.- 040! .(xi .000 1 14)) OCO1---I;
32 .0003 0 211 .100045 0, 110)7 l0l0)! W1414il 0111 1111; 0041 I (.):i (.111o-s 0. lio o' 0.1111
213 .0003 0 211 (1)5 .1007 .0002 W1405 -0002 .0007 ,00j02 .411)19 .002 .0011

W7 .0(111 6 N0 00 .S (31Yi7 d 12 .1113 NO .000-I . .. , .)4)2 :XN)911 . I ml1

24 .00(03 0 20) .0005 C1017 I (4002 C04NOT, . 0002 . 017 X )12 ,l . lls ,Iso i

241* 01)3 1) 0 .015 .111)7 :::12 -000115 0 11612 1 (11417 -(1)2 31)n 02 .0011
.s04103 0 10. .0CR5 .01117 :41)12 (11(145 .0102 .41111 .0412 :4111)1 Di Ii2 01011

11 W3 15 .OIG11004, .1905 .0002 owl1; 1002 .00018 .02 .(01 mllir 3 o .11

14 .04113 0 115 .10116 000 ifl)!) .0)2 .10th)) .01112 OOOS .00012 WID I x .104)1 112
33 .04119 0 1.5 ()1611 .111110 .1042 01)41 .10002 .14)11 111%" mil" I1.1): .142
12 W1011: 4 1 0I . 16 ,~ H.1)) .04 12 004)41 I u.41) I1111,6( .1042 n()1111 , .lR2 , I Y.)12
31I0k .00103 0 10 .0 1)f 131) xxI)112 W131it 0011112 WHIM) .04412 (il)I3 I r; OG 1)12
I1 .000)3 0 10 1M60 1100)1) DOW111 .161 .0002 1()()8 .11)O!2 It'ji 19H1)2 01(2

11 .00013 1Iif 1 .001:7 .00100 .0212 .414)07 OM)12 .0410 1 32I M 1)411 (Nil 1 (13

R1 .04104 0 A5 *0)17 ol)' I 10012 0007 fx111)3) 00091)1 .112 0 1 1 1[ I 3111 I yt)
7 .10014 0 ) .111)17 .1101 I M0)112 0041 mir)0 .0009 (0' 01

1)M .014 0 A1 *14100 .XOI (313I .03 .41 111)1113 01111 *l i) 1412 111 0 4

4l .111)4 1I .5 ANNfl 111: -- - - - - - 110033 .3111 .111-11:1 ii 1)1 ::::; -011
1114 4)X .0 .1111 14119 ) 5 ----------------- i)[)I)1 )) (11113 .111)1 O'O3 131

4 .1141414 0 5 .101111 ($115-------------------------11:) .111 .1)13 4431 31)1

variati,1 i on li~itIl I alt fietwvilinly two tliri;Vls nt (artlIer uijart 3.333) tiw Illngti of (lie~jf-&~ 11131iigg, showIl CS ('S, iililtting oil) fu11 ll tliij lit cail
end of tfii'( I( j12 tD.Ue0 LU1orMIiCC is dijrectly lpruolrllaI4 to I leto 1.ra-ice Iil tils columin, Iln thi illu loi of I[lie dI tiniictir to 12 1iiu

TI'ABLE VI .9.-'Jolcrz hes for plin golyes

Afiive- 111(100 I 1 X X x z z,

2 4 A ;

11 Il.t 0. 1.5 0. l )042 ).ilXl I l 011113 n11011 1 .11)31

2. 01119 0. k1)1 U. NZ24) 0)1111i1 0. INN1115 0.1110210 0.1411410

85 : 1~ 111)O .) - (91)11 .)(19) I xu .)12 fx 1),4
r51) 34?), 1-114) .14)1 .44M12 1113 I 1)4)-

13. (1110 13. 011 0) - 11111) -11)43) 000110 . 046)

that, it Cu1rfs freely o11to the( set-tiiig plig. .-Xtmll- grtert~ i'f li s to0M It l. 1.1w idls. If 11111 t-1l1il-10 ling1
iijtftl 104j1Sf-ft It itti jfil~g S(1I1'W% 1111d1 figitfit- gltg4' pos."'- JINI)) 4' r~ilii, 1itt- Sf1 Ill) feel]

jig tit i(Ihirg 11J'5'n fiI.11 l t 1F. Il till. MIiitll'Mf 1(iImii 11' ill I11113 whli ft' setting gilg('. ngullt
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Sdffi-ifiiif~l(-11 tI(ljl ffll Ow~t hilt o % 11(41 Ohli'l s 11 isii lltjlI lffl'lf httsll('41t d fihll.;If( the g ll 1ilflilll[ in
1'tg sIi )1 4111V4l lottl{ 11Z 1(lIll kf 1-0(14 511-t1( ltllt 111-l .
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gage may be set to either the full or the truncated measuring microscope. The actual maignification
portion. it is common practice to set slightly of the instrument as used must be known.
freer than a smg fit to the tnmncated portion and (a) Methods of taking sulfur-graphite cast.-
then to check the root clearance and wear of Sulfur-graphite casts are made from a thorough
flank angle by screNN ing the ring onto the full mixture of finely powdered graphite and crushed
portion. Extreme caution is required when this lumnp sulfur which is heated in a ladle until
practice is followed to prevent damage to the the sulfur is co mpletely inelted and becomes
thread crest of the setting plug. The op)osite viscous. This nixture may ) used repeatedly
practice is to adjust anI set the ring to the full by crushing and remelting. The graphite shoull
portion and then determine the fit of the gage oil constitute about 7 percent of the mixture by
the truncated portion. If the threat form of the weight, although in the practice of various users,
ring gage is satisfactory, there will be a slight or the proportion varies from 4 to 20 percent.
no change of fit. In tle case of a worn thread The graphite is added to eliminate reflections
ring gage, the presence of shake or play when onl that would be produced by a. plain sulfur cast,
the l runcated portion indicates that the sides of and to reduce the tendency to shrink upon cooling.
the thread are no longer straight near the root, The casting mold may be formed by holding
and the gage should be relapped or discarded. the ring gage between thin plates in the'jaws of a

In order to provile maxrinm wear life of a vise, the top edge of the plate on one side being
setting plug, the plug should be threaded into a well below the thread axis. For small sizes of
ring as few times as possible. This will prevent threads, a convtilenit arrangk~w.cnt ik to use a
uneven wear and a taper on the truncated end of taper mandrel that is provided with a lengthwise
the plug. When setting plugs are thus used groove having smooth surfaces and an included
properly they (to not wear unevenly. However, angle of about 900, into which tile mixture is
when setting pIugs are applied repeatedly to ('clCk poured, and in which the cast is later mounted
thread ring gages, the criteria for acceptability for examination. The bottom of the slot has a
will vary with the type and application of the slight taper toward the axis at the small end.
ring. A "not go" ring, for extmnple, should be a A square metal stop clamped in the groove
snug fit at full engagexnent and provide some serves as a wall in casting. The mandrel is
resis~itlttc, to turning at ot' or two Turns engage- also useful in making copper-amalgam casts,
nent. "Go" thread ring gages should also ,ie aIt in which case the casti)g mixture is pressed in.
smig fit at fill] engagement. When the length of The sulfur-graphite casting mixture is poured
the product thread permits engagement with the into the mold whi-n the temperature is from
full h egth of the "go" riiig, the reqcuirement as to 2600 to 2660 F, and allowed to solidify with slow
partial engagement may be relaxed to permit a cooling. The cast may be marked with an
slightly freer lit. However, there should 1)e nio identification number with a steel stylus. Sulfur-
relaxation in the re(quirements when short product graphite casts warp considerably after a few
threads, that only partly engage the "go" ring, hours.
are being enJgaged. (b) Afethod of making plaster of Paris cats.-

if a basic-crest setting plug is used to set a A plaster of Paris cast is usually made to de-
thread ring gage, root clearance of the thread in terrnie- errors in thread angle, and this east can
the 'ing should be determined by the procetdure usually be used to determine clearance. Such
outlined below, a cast is made by mixing 5 parts (28 g, or 1 oz)

The ring gage should be given furtelr ii |),ction of a. good grnde of dentail tlaster of Paris with
to deterine whether or not the niinor dianieter from 4 to 5 (26 nil) parts by weight of l)otassimn-
is within the, specified limits. The minor diameter bichromate solution made'by dissolving 40 g in
may be inspected by means of "go" and "not go" I liter of water. The potassium bieiromate
plain cylindrical plug acceptance check gages or inhibits rusting of the gage. This mixture is

y direct measurem eut, applied to the threads inside a mold which may he
5. PROCEDUIIE FOR DE'rERMINING THE (JLEAR]- fashioned from cardboard or a strip of copper,

A N5'1 IN TlCM: MIN(., GACs.-The roots of with modeling clay pressed into the threads
threads of ring gages, )articulrrly "not go" ring along tile outside bottom edges of the mold.
gages, frequent y do not clear the maxiimm major It should be allowed to harden Conipletely before,
diameter of the external thread. To assist the rmovah. laster of Paris casts have less shrinkagc
gage make" rind v'nge inspector, the recommended than sulfur-graphite, but do not, retain dinien-
procedure for determining the 'learace at, root sions over extend(,d periodhs 6f time. They ra
of thread of ring gages is given to sul)pllement, or difficult to remove from rough finish threads
substitute for, the rse of truncated setting plugs without danige.
described in paragraph 4, above. For thi pur- (c) I)terminvirg clearace, of "go" thread irrng
pose an oticai ex1mrrrtionLLf1i uf r -graph ...., q, ,,- Of- U','h. flat at crest of the nraximnmo ex-
pllaster of l'ruis, ropper-anialgamn, or other stnitahle teruril thre d is one-eighth of the piteih, therri Ore,
cast of thre threar is made by 11 reaIV, of a )I jectioi if tine root of thtread of the "go" ring is relieved
comparator, toolmaker's microscope, or universal to a Niltih of onie-eighth the pitch, the ring
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threads clear the niaximui major diameter of plane is 60'. The line bisecting this 600 angle is perpen-
the thread, If the roots ot the "go" ring gage dicular to the axi- -. ho screw thread.

2. FLAT AT CREST k'ND IOOT.-The flat at the root arid

threads are not relieved, they must he to a sharp crest of the basic thr,-.d form is hXp, or 0.125Xp.
enough V to clear a flat of one-eighth the yitch. 3. DEPTH OF THREAD.-The depth of the basic thread

The flanks of the thread should be straighit to form is

the point where the 1-pitch flat will make contact 0.649519
with the flanks of the thread. The width of flat h=0.649519Xp, or A

on the chart, or template, used should be one- where
eighth of the pitch times the magnification of ?=pitch in inches
the comparator. ?i = number of threads per inch

(d) Determining clearance of "not go" thread h=basie depth of thread
ring gages.-The fiat at the crest of a screw with

ring4, CLEARANCY, AT MINOn DIAMEFTEt-A clearance shall
maximum major diameter and minimum pitch le provided at the minor diameter of the internal thread
diameter is determined by the formula: by removing from the crest of the bahic thread form an

amount srich as to provide a depth of thrcari oot iess than
53 to 75 percent (lepending on the size), and riot more

Flat -Vtan 30'--O.57735h' than 8.3 pcree.:t or the basic thread depth.
2 2 5. CLEARANCE AT MIAJoR DIAMETER--A clearance shall

be provided at the major diaineter of the iiternal thread

for Unified or American National form of thread, by making the thread form such that th width of flat

where, h' maximuni majoi Uiameter minus shall be less than YsXp but not less than %,.Xp.

minimum pitch diameter. (b) ILLUSTRATION

If the "not go" ring gage has a relief of Y There are indicated in figure 1.1 the relationa. wspcifi
pitch, as recommende(, it is necessary to de- herein for the American National form of thread for the

termine whether or not the relief is deep enough. rniiinu'o internal thread anid maximum extrrial thread,

To do this, makq a chart, or template, repro- clas-sos 2 and 3. These relations are further shown in

senting a 60' thread with a flat at crest equal figures 1.3 and 1.4.

to the, flat, as determined by the above formula, (c) BASIC THREAD DATA
times the magnification of the comparator. This
chart, or template, should fit the image of the The basic thread data for this form of thread arid for

thread t11(d Coit, (t the flanks of the thread all standard pitches are given in table 1.1.

image without contacting in the relief. If ring
threads are not relieved, they must be sharp - -

enough to I)eriit the chart, or template, to eon-

tact on the flanks of the image rather than in NT. AINTRNAL.

the root. 
N H: EAD

APPENDIX 1. AMERICAN NATIONAL
FORM OF THREAD AND THREAD -
SERIES FOR BOLTS, MACHINE SCREWS, /

NUTS, TAPPED HOLES, AND GENERAL
APPLICATIONS

1. INTRODUCTION.

The American National standards for thread form and /
thread series as published in previous editions of this E
IHandhook are republished here in condened form. Ex- ,' T N

cept for class 5 threads they are largely stipersetded by / T
the Unified and American threads as specified in suetioni
1ll. Thy are thus made available for eontinntid use in

existing design and for applications where Unified threads
are considered to be less suitable, or where the applica-
tion is not covered by Unified arid American threads. If Fiouitu 1..-American National form of thread.

American National threads are Specified, they shall con-
form to tle requirements hereinwroN tih--Ni 0atr Is shlon. TIs rold1 n n(l.l Isn clsses 2 and d

form ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ hr totn rqi ier iit ieiI. i' tine 11miii Imnlternal itirijd aint tho naxitlitni exteninid thread
ire balsic.

2. AMERICAN NATIONAL FORM OF THREAD NOTATION

The form of thread protil,: specificd hieroin, known a71-11t]llll1wr of[ thl'ewhd p-r Ilnch

prviously as te ['(iited States standard or Sellers' (i', izith fi- °  ihrp V thrw

profile," is known as the 'Amrican National form of h-.if ,9Mi ''1.1th of Anu -riica, Na tionuat fTorn,, of thread

thread." h (1.54 l2o of i lna lnn II (hiithi ol wigiigilli(eit

(a) SPECIFICATIONS 13fnh ilhilI34'5 cA
p.-.i -' liff I,' ; i ofini t ur i'nst iaud ruu& oi Anoiatn Ntiol0 1 forlll

f I.10 IW531)

I. ANUiLE op- TFikar).-r'the basic anigle of thread (2a) -W,12h -daiith of Lrlncattuin
Letwcen the &'des of the thread measured in an axial - j

5773K1 0 -9 -. 0 
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3, THREAD SERIES (e) AMERICAN NATIONAL COARSE.THREAD SERIES
In table 1.2 are specified tile nominal size's alji hasic

It was the aim of the Committee, in establishing thread dimensions of tile "American National coarse-thread
systems, to eliminate all unnecessary sizes and, in addition, serieR."
to utilize, as far as possihhl existing predominating sizes. "rho American National coarse-ihread series is rcecon-
The coarse-thread and fine-thread series are maintained|, ie'dl for general use in etigi ieritig work, in machine
the coarse-thread series )eing the "United States standard" construction where' conditions are favorable to thw use, of
threads, supplemented in tie sizes below %-ii. 

ty sizes bolts, screws, and other threaded components where
taken from the standard estahlishfed by The Ainrican quick and easy assermbly of the parts is desired, and f' r all
Society of Mechanical Engineers (ASMI"). 'l'lm' tine- work where conditions do not require the us. of fine-pitch
threa/ series is composed of standards that have beIen t hreads.
found necessary, and consists of sizes Iaken from the (b) AMERICAN NATIONAL FIN.-THREAD SERIES
standards (f til Society of Automotive Enginers (SAI)

id the fine-thread strits of 'he American Society of In tahl 1.3 are specificd tle ntmitiial sizes and basic
Mechanical Engineers. diitisiotis of the "American National fine-thread serica."

4 -INTERNAL THREAD

(NUT)

/0

7--

\t." /,,' I/

,n ,,

oacc 0

~~ ''

EXTERNAL THREAD 5 _

(SCREW) ox\

p- PITCH 4
h - BAIC THREAD DEPTH 2 .

<o5

HEAVY LINE SHOWS 3:
BASIC SIZE 2

all lD

c a

lin 01, l2,--liS posiion Of tulerancrs, odlfcnn ce (lincil spore), aned crest clearanicest

for elms,: I.
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The Ainerican National fine-thread series is rcoii- Blolts for high-pressure pipe flanngs, cyliIr-lin,'d
etWtiLled for gienral use in aitomotive and aircraft work, stuids, and similar fastinings against pressuii requir, Ihat.

altil whre special conditiots require a fine thread. ai. toilial teisluit he sot up in the fastening, liv elastic
deformation of the fast i.ing and the comiipoiv .Il held

(c) AMERICAN NATIONAL EXTRA-FINE-THREAD SERIES togetlher, uch hat thie joint will riot open tlip Wlilell t.llm
strain or other pr, ssire i applied. To secire a proper

It tah, 1.4 are sptcifl'd the nominal sizes aid basic initial tension it. is not iraci cable that the piteli should
diiurnsions of tie "American National extra-fine-tthread increise with ilhi dianiter of lhe thread, its tle torque
seris. " required to atss,' hic ilt faste in ) irol i lIt' vmC essive.

The American National extra-fire-tlre'ad series is Il- Accordingly, for such Iipurposes t lie 8-thread series has coie
teinded for special ust's where (1) thin-walled materil is into general use.
to be threaded, (2) thread depth if touts clarinig ferrules,
colllirig flaniges, etc., llltist he held to a niiliin, and (e) AMERICAN NATIONAL 12-THREAD SERIES
(3) a maxinrrin )racticahle inlber of threads are reqiuired
within a aiVeII tt hread length. This thread series is the The tmminal sizes and Iasic dimensions of th "Americari
same as it' SA I, extra-fine-thread series, hut it ircludes National 12-thread s'rios" are specified iti table 1.6.
additional sizes. Sizes of ti 12-thread series from !- in. to arid ilncluding

i in. are used itt boiher pract ie, which requir's that
(d) AMERICAN NATIONAL 8-THREAD SERIES worn stud holes be r t apyns with a tap of Ihw ieii larger

size, the increnvrt bring J, iii. thromghoit nmst of the
In Iaile 1.5 art :;Il,,diiid ie riotmirial Sires and basic ratge. I)i-liead chasers for sizes iltp to 3 in. lire stocked

dimcnsio.ls of tliv "Amciricari National 8-thread series." by manufacturers.

p
INTERNAL THREAD

_4L_ (NUT)

-TT PERMISSIBLE PROFILE
l _WTH WORN TOOL

ON RADIUS

%- 4L V
.- b - wo . ,

/A/

/. °

zo 0 'K r m

.0 , L.-. P " ,

NOTATION

P= PITCH < 0N>4&-

h = 1ASIC THREAD DEPTH
= o.OAQei~p -- ,

EXTERNAL THREAD a 0'1 , 'SN ,
(SCREW) 1 - I d

HEAVY LINE SHOWS z % <0
BASIC SIZE V20 Z 0 1 C.) -

_ - t-S..

IHiIt, irn a ..- I)i, iti~(tiuo. to lnh, cex rinde, clt t et',t c lI eo r ,,rr r cl.ri k ,
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The 12-thread series is also widely used in machine 4. CLASSIFICATION AND TOLERANCES
construction as for thin nuts on shafts and sleeves. It Thread classes are distinguished from each other )y tho
also allows the specification of shoulder diameters in steps amountsoftoleranceeandallowance. There are etablishedof S in., as from the standpoints9 of good design and aonso oeac n loac.£eer salse

of ~ in, a frm te sandpint ofgoo deignand herein for general use four distinct classes of threads as

simplification of practice, it is desirable to limit shoulder heein eeral r se four classes ,

diameters to % in. steps, Twelve threads per inch is the speified in the following brief outline. These four classes,
together with the accompanying specifications, are for

coarseet pitch in general use, which will Lwriit a threaded the purpose of assuring the interchangeable manufacture
collar which screws onto a threaded shoulder to slip over of screw-thread parts throughout the country.
a shaft, the difference in diameter between shoulder and It is not the intention of the Committee arbitrarily to
shaft being % in. place a general class or grade of work in a specific class.

Each manufactutrer and user of screw threads is free to
(f) AMERICAN NATIONAL 16-THREAD SERIES select the class best adapted to his particular needs. The

limits of size and tolerances for four classes of threads are
The nominal sizes and basic dimensions of the "Ameri- given in tables 1.8 to 1.13, inclusive.

can National 16-thread series" are specified in table 1.7. Class I--------- Includes screw-thread work in which the

The 16-thread series is a uniform pitch series for such threads most assemble readily.

applications as require a ielativoly fine thread. It is Includes the major portion Of iTiter-

intended primarily for use on threaded adjusting collars Class 2--- - asemifieshd bolt and rts, ns-

and bearing retaining nuts. chine screws, etc.

P INTERNAL THREAD

/_/L. (NUT)

TOLERANCE ON MAJOR DMA)&ETER OF

=Igo Sol SW MS TWICE THE T'XLERANCE ON
/ PITCH D(AM. FOR CLAS5 2 FIT

/ I I
~~~W ;~ .

-- 0_ O - --

NOTATION

V__

h& THREs g I or D < o

4x --58

(SSE ) \ ,

EXR&CTRNtAL VETREACD La

Fiu;itl. 4 .- Iipesil' on of tolerances and crest clearances for class 3.
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Class 3 { I nltides the highest grade of oitc Art examrillatiott of the dimntiieral sjietifliiations for
changeable screw-threadl work. t ho viirions classes shows that Ilin ext ernal thread made to

Itiltes screw-thread work requiiring the toeraitees anti tllriwatties of otto (1:15 In1a ' lhe used

.4-----------asit 3. In1 this class Selective as- reqluirertetnts for a screw-thread fit for sipecifiv applications

sembly of parts may he nlCeessry. ('alt1 he romt l1w specify-ing the proper totehinat ion of viassis,
for th litom0111031e1t s. For tx tiip1o antf ext er i thItread

It should hie rioted that, in the elassification of screw made to class) 2 limits can he used with internal threads.
threads, the class riiuhewr designates thle jierutissihle limits matde to classes, 1, 2, or 3 Ii to its for pcii applications.
of looseness or t ighitness. It hasg no 'ontnotatiorts of It. is nlot. the lmnrwpote of thIis statidard to iiit applications
quality int arty othter sense'. Class I lprovidtes for the of the various stanttdrd classes.
greates.t permissible loos eness between rnitlim tortvxternal ()GNRLSEIIAIN
thread aind mnaxirmuml internal thread; class 4 provides ()GNRLSEIIAIN
for the smallest pertmissible loosettoss Classes 2 and 3 The following general specifications apply to the four
are lbetweetn classest I arnd 4 as re'gards looscetess. E'ach classes oif threads specified for applicationts of the Aiterican
class has its proper fplacx and tnorie shotuld be regarded National form of thread.
as superior or inferior provided that there is c'omipliare 1. lJNawotM Mt Ni IIM I NTIERNAnI 'fumAn-The pitch
with specificatiotr requirements under which it is rnanu- diameter of the riittut itlterld thread corresponds to
factured and sold. the basic size. The mninintumt major diameter oif the

p

p INTERNAL THREAD
/ 24 (NUT)

HEAVY LIN SHOWSH OLRACEO
BASIC SIZE. FO CL5. I

6ro D 00 6
X Z W

12



in te rid thread is the 1 as ic ii j or di anmeter and is then (h) The t oleran tllc tiIhe exivi-nl threaod is mimis. and
saiinv for all classes. Tit no ease should t he mini mumi is ap plied from tI le max-im II I Ior desi gn) siz~e I o I in-lom AtAhe
major diameter of thev internal thread, as resuilts from at inaxiliii size.
worni tapl or cutting tool, he les-s than s; u'ified . Thie (e) 'hI'( toleranec (spvcneiiv d rep~ rese'nt Il he xtremef van a-
iniinim imior diamiet er of the internal thlread is the tionis per11mitted onil Aie irnilu .ii

kouiie for all clsss 4. 1i lAJoli DI AM ETYI T 'L.EIANcEAS--(to) Fxtrniil
2. MAXIMUM YXrERNAi. TmiREO. - Theii major anid thireads. --jie, tilraniies onl the litajir diimiiitir (if vlass I

pitch diametiers of the niaxiim exteriial thlriad are or class, 2 ext cruel I hremls or'' Iwiii Iw Ioili'raiiii values
eq iial to Alte respetlive hasie diameters ininus I lie, allow- alllowed oil Alie, pitc ii iametv- or f uthoii saio r 'Hp' c vi'
ance, if anyv. T1hle max iintinm iinor dIiamete ir of in iexte rnal classes and pitceas with ill(' follo\\itig v ~ v'p~ i: ()I Ielass
thiread of at given pitc minay In' such as re~stilts from tl( lie se 2. Ameiricaii Notional coorse-ihri'oi scrii's, ext 'riinh
of at Nvorn or ronded t hreain ig tool, w lien t III. piu i' t hir'aded 1part s of iinfiini-liii , hut -ri ed iiiat eri:it. ti1e
di ameter is at. its maxiim valueti. Ini no citse. h1mw e'ur, tol i e lir nu'es on miaj or diamentecr are 01 1 l icI as on
should thle max imum minor dliam ete(r oif tithrel~uad it s clitss I exteurnial tIlireads.
results fromi tool wear, hie greatvur than that correspning '[Iii toii iramuces onl Alii',mu ajoir diii i-es iof classes 3t awil
t~o at jo/4 widthi of flat . 4 ext ermiul t liri'ads Aii ri ati N at ioitat voarse-t luriiu Isu mi's,

3. )ii nEcri uiN ANit SemF i'EOF Toi.v.ItA Ne m~.---(a) ''IiTh ar'teii O som ii s thIouse onI i'lasst 2 fiii ihem si'rews of thlo'sa ii i
tolerance onl t in it en al thlread is plus, and his aj pplied fro ii t iru oil svies; andi for thlii Ainirii ani N at io iat Ii iii-t iroiii
the I iasic size to athove hasic size. series ore thle same as th.- lis'niilas 2 oif t hat seriesi

PITCH - INCH
.01 .02 .03 .04 .06 OR6 .10 .12 .14 .16 .ii .20 .22 .2?A

+.022 -T1 T-

t .020- -- --

.016 - -.- ---- ~~

1 ~ \~-

012

+ .006 -(

LUm

x +.0015 j "- k S

14

mi X. SCtw -i A--

5 PTC CUBE AM.! TH AXA S PE ,L5. 2&JH
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IABi~t I .2.-Amertran Netional coarse-thread series, NC

Identifiman lsic tamelers IThread data

Metrc wdth f fat Iead Sectional area
Threadis lajor (I[. I'itch il 1?mrior di. vequtI Tit Depth o fls f T Iao 10-. c . at a io cii

HiI's pr Itiel, arnler, 1) moeter, F' aitlter, K. mIlnai.r Pitch, 1) th hd A Width 'f antieterci! hasle diIuf)Itetr at ara
ndiamecter flat, P/8 nut, p24 pitch (II D__2A, _1?3

1 2 a 4 5 6 7 89 10 11 12 13

.N'c i n. in. in. in, 7ra Mill. in. in. tIe. deg mint in., Ill.
1 0_0)73 614 0.051 0.0029 0.0527 1.14 (1(115M62 Q.Omoti 0.01)095 0. WWI6 4 31 10.00211 0. 032fk3
2 'UM4 .6 .I( (074 4 .1161 Q1,1-4 "l17M .011M0 .00223 J00l74 4 22 .110 .00370
3 (M) 44 '(W *0iZ .07119 2.61'5 '12,.lt3 .0135.3 .11260 .000817 4 26 .00)406 JXM417
4 .11-, $40 1tt .1(1)5 .94795 2 K4 5 " .0216 11624 OW )12 .00M(1 4 4S .111418 .1114
6 .12.! 40 132.5 .1(1P8' f ,tih5 'J. 175 1S 24 .01124 Mi 012 .0010)4 4 11 .00072 .007916

6 13 .12 M3 .1177 .09174 3* 5uv A o12 .01M1 .111 3W0M X 4 W .30745 M.1)0
1 14 32 .14 .1437 .123.4 4. 1W, M012.53 tr2030 ml1311 01t11,30 3 58 .013196 J311401

I1 W14 24 1111I1 A I1.) .150 4.126 CA41 (17 .0270 .11521 W11174 4 391 41t4-M .017A
1 2 :211 24 .216 .11181 .111)9 5 01 411)7 .027,06 .00521 .00174 4 1 .0251 Q1242

1i 0I .25(81 . 217.1 .1"14 6.3541 .1)018 (2248 .062' .109 4 11 6260 (I, s1(16
1st 1.n .31r, j .7 674 .240.1 71. VI4 .15551 .0361)1 MCO 111 .00213 1 40 (1454 M10524

4 36 .37W4 .3.344 29U , 5202111 25 , 1VO14 n 4mil MD1158 .0(26 3 24 .67 0l .75
54e 14 .437., .1)) 3447 It. 113 .143 .04611 .00103 .1i14 j 0029M .100MM .1
I 13 UM41* .41)0 .4M 12.7100 07W512 .0491 .11362 M03211j 3 7 .12S7 .1410

oij. 12 MV1, M"l, .4!.42 14.26(1 .Xj5(3 .054 13 .01042 .003 47 2 59 .162 .1(2
4 II, "Wo4 Ikt r),3 1 5.S .0(K)1 05951 .011136) M31570 2 56 .202 .22

I) 10 :754111 I : 1] 11t4. 1)54 I 1111 "1141 .120 (417 2 4. .312 .3
74 .1h71N) j RA() .7:107 22. 22. .1)1111 .07217 .01 31 04M7 2 3t .4111 .462

1 11 1.1Ou) .11112 . K07A ;4!. A) '20 W1 W'S1122 5' I

14~ 7 1.-3I25M 1.W322 .4(394 2j. 57 5 :144 .01)M271V .017816 .1x)5115 2 .31 .6193 .73
14 7 1 2!411) 1.1M72 1 1.1041144 7.1.7SO1 14 2xf6 .1) .100 t786 .11.11 2 1 5 .81( W)6!
14 6 1 1. 3750 1 2CA17 1 1 )5 I 34ou 2.11 .16147 )H1v25 (121 .405,94 2 24 1. 05A 1. Us's
14lt 6 1 '4911) I 1it 17 .2.31 1 1.1 j 2 3m MXI IA7 .1 1*(2-1 .606 .11114 2 1?! 1.2914 1.405

15 6. .- YA ) 31.2) :3tI.4W62 44. 4501 £ .311 .1211 .02M00 .00814 2 15 1.744 1. 90

2 411 2 (W"iW)i I XICY? I I.t I-$ "'i . A0 '" 243 M I .112M78 .00116 2 11 .2.310 .
241 it,. 2 2:441 It)-'? I. "fl1 '. s7 :!4 2= :11131 :077M 009)1261 1 ".' 4.sV
2 4 4 2.51% 2.3711 2. 375,2 G1 .o 3112511G~ 031256 . 01(42 157 :4. 72 4.005
231 4 2.75do) 2, !,-, C 2.47.',' 1(( 1.4( I _-: x0)1 6. 3x1 . 0,3125 .1)(112 1 411 4.62 4.93
3 4 3.MM10 2 . MM.37 2. 67SV 7.1ML .2X001 .363 .03)2 5 .01(142 1 36 6.f62 5.97

314 3.25(1 3 001?I '2.1)92 S'2. -W .25(118 .1( .03125 :01042 1 2 6.72 7.10
2k 1 3.101) 3.337C ' 3,.2 M.911,X) .Sl) , 103.1(1 .312 M 12 1 20 7.112 H1.13

3%4 4 3.7500I 3. !s(74 .4 a,? 95 :il IA ) t3 R3za .1321, .01)12 1 16 9.21 s. m

11 4 j 4.1)01M) 3.k-761 3. 6152 j 103. GC) .2UM0 16218 .07125 .01042 1 1 1 1 0.61 11.01

(b)t Infernal thlrraclel -No tol,:niiec is specified. 311 the Pitch dlitrtitl'r tolpr&UCC. for JpitcllelO fitwx than %,4o itn.
lIMIxitllkt1 11t1tjol (1013Wi-' r 1'l Is 111141lv t he crest of are to cadsi other And to thet toleran(ce for- 12 it. as thte
m1(1) tif ll t ool. se'e footnote, tttIt I .8 to 1.13, 0.6th p~ower 11f thir~i T014J11!tivO pit (11111.

1)31 ' 111.4v PiVidl ee olracmfrpIlv oasrO l! t n
relt 1'17eol '1iAbERA (a) N C Are to eac;) Oth~er at'd to t ho tolI'rate for %'o it). ax theand NY A~rfrita, classes 1, V, ;, andr 14.-The t.oIpraiCh I-r 0.9th power oi their reapt-ui Lye jiiclls.

pcrvw tl(irva1l1 t11Jcf'Cltl Cio1 tIlt. IvartwI- and( finti.tread T eepnn . mcoe o iee, ic l mY,
11crTil8' w(ert arrive.d at 6% cv(ott) j((;tg tw.o factors, known as il ecm C~otl('1elt nwa chlosen for pitche titlo 13hti
Til oereptcha lit'). 1JOrl'J7d for all th bread rsfagirvn to not vary mnore than (tOt t in, fro tit pit chuttl (littil c-r
Thl&)11 h t'ttr a d'l 1 tat l'i~hh forall trelatshi o A ie tleran)ces specified in the original ASME Machinet Screw

uth''r, &.fill1 it WP.5 ill! 'e ((ld t hat twf R(11 hould itl ilo way he b a r
lr-dmte 1t y 51') ttnilliI, 39) (n~ilfaciliring tolvrAIctl for The tolerancem 0on pitch dianietvr for till coarse- Atnd
71IwMI or gage's;- thlit 15, gAy,.'41 

Withl t3he' 1igillthl gage ttilir- ffine-thread series are based on1 a Ietgtisi (of etg)Lglvtiont
PciEs ill the' 19 21 N 81 G I rogresm1 HeI port , wiilt w'VeC 451t1l to0 the Ilomilal (ihni'ntl'r, hut inay heS 51(1cC for 11') gtt
L 1 )jprolxlilt('l'! (91.ijiJJskt I') classA X to i eraiceve. ('.onwi- of e'tgagenitsnt upj tu IV d4)ialsal'tIsrl.

Sq(llltl-,- tli' let tlflI'aI01cs we-re inlcr'aee b~y tito equi~jvakllilt (b) NPJY, HN, .,EN, ard 16N seriecs, Hlansen 2 and S.-
4iailtrik-r spnaev l'equ4iredl to1 lrovi~h: for tll' gage,( 13 ler- The clast 2 pitch diamei~ter tolP raucs for thle e-xt ra-fit"'-,

&jli-les oil diattcr, ha-d, St~ll an11g, to produl~ce' the extremei 8-, 12-, and 10-thread fierio5 are! ecital to (1.002.11)4
to'a~ f$Cio1 trI) 514 i) i ;rc ,1(1 ().001 h3L,-i 0.0 i('Vp, And tile clt3(Is 31 ll'runitill' ant 70

gac~lt' 51( I))) 11(4r' ''eli rat'y d(4w 11gag Ih tIo( o of per cen)t of fth t' cas 2 t(Il'ra1c1'l1. '[Ill( lolerat )evI fo1~r tile
III tu4-t pi tell. ifllut'r t I lfrallev'( for 11)1' yvarious1 ClaI1(f 8-thread SierieS are. ilaseid (oI i lettgth Oi(f e('t(ttite~

art ar~d o th folowig srie fo a ptchof ~o n..to the nominal diatneter andC for tt,, extra-fim- 12-, anid
are ousd o th folowig tl'rt't fo a JitllI )f n ~16-tbrcl s eries oni a lenlgthl (11 etigagelnoitlt of 9 ]lilt31h.t

7fl IA 1..'w . 1i a .- Wit 1 rvsIllet. to the1( pitch (liflrt'e

Ias -- ---------- ------------------------ 0. 00t45 li MitS Of size, it i1 ititell(l~d, Veept )1 Il~retlttr (1llitle(,
la~t; '2 -----------------------------. (0130) that no port-ioe of the compJlet~e tlirt'tl be lierttittl.( to

1114511 3 --- ------------------------------------- 20) }j)jeCt eyond the enlvelopec di-fined by the tIlLXi~l1)-
Classi 4--------------------------- --------- .0010 mnateria limits ot) tho One 1J1I1, or be~yond that definedA
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TAIIIA, 1.3.--American National fIte-thread series, NF

Identif catlon Bamic diameters Thread data

Minimum
Metric width of flat Iad Sectlonal arev'

Threads Major di. I it. Minor (i. equivalent Di pth of Basic at major dl- ngi" at at minor Tenslla stram
size4 per Inch, amoter, D ameter, E amoter, K of major Pitch, p thread, h width of asiter of baic diarnmter at tml

fl diameter flat, P/S nut, 1)124 pitch di- D-h Tr _1
ameter, To (2

4

2 3 4 5 8 7 69 10 11 12 13

Iva. In. Ill. in, In. wr in. In. in. in. deg min 's.' in.,
0 0. 1) S 0.060 0.4059 0.0438 1.524 0.01250 0.01S12 0.i0011 0. 010052 4 23 0. 0f1 9. 00190

1 .073 72 .073 .0640 .05.50 1, 8b4 .0i389 .00902 .00174 .0005 3 57 .017W7 .002R9 .08" 64 .mO ,079 .W4357 2. 14 . 01562 .01015 .00195 .000 3 46 .(0i39 .0034
3 .099 50 .099 .0874 .07158 2.51 .01786 .01160 .00223 .0W4 . I 00451 .0052.3
4 .112 48 .112 .0985 .0849 2.845 .02w. .01353 .00260 .087 3 51 .005w .00561

5 .2S 44 .1215 .1102 .005 3.175 .02273 .01479 .00214 .1(x95 3 45 .00716 .tWM4
6 .13- 40 .. 138 .1218 .1055 3.50.5 .0219 .01624 .00312 .0C104 3 44 .W(874 .01015
8 .164 36 .164 .1460 .1279 4.168 .02778 .0ilia .0W347 .00116 328 .012W5 .(t174

10 .10 32 .190 .1697 ,1494 4.820 .03125 .02030 .00391 .10)13) 3 21 .0175 .0Y"
12 .216 28 .216 .1928 .1606 6.486 .03571 .02.320 .00446 .LX)149 3 22 .0226 .0258

5,4 28 2.r . 2"W)8 .2036 6.350 .03571 .0O.120 .00446 .X)149 2 52 .0326 .0364
'A. 24 31325 .24154 Z584 7.93M .04167 .02700 .00521 .100174 2 40 .0524 .015W

24 .3750 .3479 .320) 9.525 ,04167 02706 .00521 .00174 2 11 *009 .0978
A 20 .4375 .4050 .3725 11.113 .05(481 .03248 .00625 . W218 2 15 .1 W8) .1187

20 .500 .4675 .4350 12,700 .0.000 .03248 .004125 .00208 1 57 .148 .1599

811 18 .5626 .5264 .493 14. 288 .05356 ,03f8 .)94 .00231 1 55 .01 ,2{
IA 18 .62,0 .5889w .5528 15. 875 .05550 .031A8 .1M6M .00231 1 43 .2)40 24

li 16 .7.5W0 .704 .6648 t 10.5), .062R0 .04051 .00781 ,002W1 1 30 .3?; s,'s
14 .8750 .82 27822 22. 25 .07143 .4&139 .00893 .00298 1 34 .4M)4 ,)'
14 1.9000 ,95311 .9072 25.400 .07143 . 1639 J093 .0029 1 22 1. fi l.i 1
1 I 2 5. (0x4 . !15! . 8117S '5. 44() . 4 ';3i3 0' _113 . 111012 . W)34 1 31 . & 25 . 4/13

1.6 12 1, 1250 1.0709 1.0167 28.575 .08333 .0.5413 .01042 .00347 1 2.5 .812 .85,
1 .i 12 1.25(00 1.1959 1,1417 31. 750 .08333 .05413 .01042 . W347 1 16 1.024 1.073
14 12 1.3750 1.3209 1.207 34.925 .08333 .05413 .01042 .00347 I 9 1.2w 1,315
1 12 1.,98x 1.4459 1.3917 38.100 .0333 .0413 .01042 .0347 1 3 1.521 1.581

4Th. (uiaua.tia of Ihis 4ic1 o h nvn halgod troan 'N F
° 

to' Ni,'

TABE 1.4.-A merican National ertra-finte-thread series, NEF

Identiflcaition llo dlametort 'Thread data

Mlinimumn

Met- le width of flat Lead ectional areaThreads Major dl. itch dl- Minor ril ejuulval(oit I)epth of B1sic at 1t
1
Lor dl- anc1In st at miror "lnnl1P .tres

flzas I'Ir lnch, amoter, 1) auotor, E aueter, K ii major Pitch, v threadw, h with of anaoter of basi1c (Ituinter at ara a
71 diameter flat, i/8 nut, p/24 'Itch I- ')--2h, D-28

[)]ll(){4)r ( mr._ 2 1I ]

4

1 2 3 4 5 07 8 i 10 11 12 1

in. in. in. in. 7.n in, in, In. i. deg rniIn fil., in,t
2. r2 .5, ). Q2 0. 2*3(4 f.21"' IM2r 0u.12 t4.1-l U. 011 0, fidw w., 0. 11)44

);6 32 .:(25 .2 .2-7111 7. t8 .1(312-5 .02034 .11 U() 3; . (7r I 0I i2,
36 32 .37) 3."547 'A4 (). 52! .1t1 5 , 10'4) ,1 231 .on130 1 16 .087 .1M3131
2, 4 .4375 .4143 .3911 ]1.113 .01'r71 .102320 .1)(448 .11)140 1 "11 .1'274
2' 501 . r(X) .4711 .4436 12. 71111 .03571 .02:1) .11446 .0)149 1 22 .162 .170

?16 24 .,25 .5354 . 1 14. 2 . 4167 .127f0r .1521 .0M174 1 2.5 M13 .214
'14 24 .4)21) .5979 5 1 h. S75 .114167 .02700 . 911521 .W0)174 1 145 2r .2381

.{n 24 W875 .4' .(1.934 17.41 1joi167 . (2706 .00521 .1 )174 1 9 .315 .329
;i 211 .750 .717. , 4)8) 19. 15r1 .1 96AM . '13248 .1x99125 .1X218 1 141 .369 iyj'

2016 '41 . 8125 .78 . 7470 21. 4638 .110) ,0324.4 .1()025 . 1)21 1 10 .439 .48

7 2 01 . 472 . 8425 .841) 22. 225 . O()dxx) .13244 , 1)25 .1)3904 1 4 .15 .&36
l5 'I . 175 SK MA)4 .87256 2.13s .45411 :1124M .49V2. .X~ 12 18 0 ri Sm M45

2(1 1. 4X6) .Q4675 I 143U 5. 4(9 0rAXA) .4("344 .1(8)(2 . ( o'n 1,,7 G87 .711
1M61 14 1.4025 1.0258 ( .18 3 24. W88 :06543 .413f0( . 'XX;94 .40)Z11 1) .770 .799

1 18 I 12(A) . (8844 15N 28.576 .0550 ,01./A .1867*1| .Ixll 0 m',4 .74 .901
19i1 18 1. 1475 1. 1f14 1. 1153 IV) J4I .44 0555 . 0441W8 .5 (OM I4 .1X021 01,3 .77 1. (1
1 4 18 1. 2"11 1. 21T 1,177m 3 1. 7U' .(155W .(30N14 .1(W9ill .1 (Y11 ( .01 1. (i) 1.12Z.
1)15 18 1.3125 1,27G4 1.111443 33. 33 .0or5,! .1136(I8 (8959g4 .151231 0l 48 1.4j8 1.244
146 ix 1. 374(A 1. %38411 . 302 34 .925 , (4,54 . i434( .1.302)1 . '8(3 Ix I 4rn 1 333 1. 374

7, 184 1.7 1- 4(114 1.35 4li. r'13 .4453 Ill00 .114 181LI.41 0 43 1.4VA 1.15/13
11" 1 h 964 1.44711O) 14278 3W'. 11)) .xG 445554 0441 49* 11.1 4 42 1.4W fil. CA4

is j 1, (12, 1. !2'V 2.41.3 3S. ' 5 .034Th .118 )1M ,112 .1 0 40 1.74 1. 70

In-1 4, j I (1 389( 1152 4 .'tin ;K i :: I 1.,5.4, I 1.854 41 I :152' 44315448 .1191(4| .1942.44 ( 38 11. 1r144
4G:.48,1 .991111 .48424) ( 37 2. O47 2.144134 i I) I. 1 1. )18 1. m

1
0 0 44.4.1 .4812 /4 . 4059 : 71. I .4f)24) 14 444 2. It 2 24

2 1(4 2.4868 I . 45914 1.91¥8 44.101 . 8)27/ . (ls .11 4381 ' i' I 1623) 0 35 2. 8W 2.145

129



TAnHl-? 1,.5.--A mlericafl National 8-thread series, 8N

ldntflatoaBasic dtinrli'rs 'I I bread d at a

I S e c t n n a l a r e a.
Maor ithMircor Mlric equlv. Lad 51 81h mIno 'Tp'nslle'strvss

Sizes Thn'ad twr dlamepler, dialmeter, diameter, altI( of major utt ImlIsi' 1t111 (ii.l'~lletrOat hnalt,
inch D) K dinineter filloflo-er, I 1-25. r( ,38fS

1 2 34 54 -~8I

in l.in. in. -7 in deg lain I.. in. I
S to 0.1)K 0). 0188) U3. M76 245,400 2 2.1) 0.55l 0. "

1 8 1. 1254 (1.438 .1101 29 h7A 2 11 .72)1 I .7VI
1 8 1.251" 1.1888 1.08711 3 1. 7.011 57 .991. Woll

81.37-01 1. 29'.* 1.2213 1. 1 41 .155 .2M3
1 8 1. 6m)8 1. 418M 1, 3376 38). 1IM44 36 3 .415 1' 402

9 1 1.9120) 1.818 1.4012-. 41.275 1 2A)I1 11$ 1784
1 'VI I C.AM) .193 r.0476 44 4 1 22 Is'1,0 2.1108
PA 1.875l 1.79U I' 1.7121 47. 1125 1 11 2.31 '2.41

2 42.110 1. 91AM I.9I3, NX.*1 1 11 265 2.77
8 2. 1260 2.044MM 1. 962r, S3. 973 1 71 3.M 3.16

2 i 8 2.2VA X 1 I 2.11PAK 2.11)711 .57. 195) 1 :1 31.4 2 a. IV,
2 V 2. 1" V.) 2. 414*) 2. 3is' A:J. riv A7 4.29.9 4.44
23i 8 2.700 2.6f"%8 2. 5876i 63. 1154 L.5 2615 4:3
3 $ 34.1)49)) 2. 9188 2. K171 76.24)4) 4) 47 4.32 6. 51
31 8 3. 2,WM) 3. 16)18 3.0876 82.15) 03 43 7.49 I 7.6M

3j 8 3.11Will 3.41M8 3. -7 6 8.1(I) (1 40 h. 75 9IM
334 8 3. y000 3. 64181 :. N4876 195. 24% 4) 37 109. 1i in.34
4 11 4.41X) j 3. 91M1 'i. 376 101.~~ 35 1''1111
4 8 4.2510 L 4. 111M 4. 0874; 107.905t) I) 33 13. 12 133
4 Y 8 4. MK)8 4.41M8 4.37 114. 30n4 () 31 14. 7 1. 01

41i 8 4, 75(m41 4.446*M 4. U,76 1201.5) 0 211? 16 II. 3 15r. 8.2
5 8 .5 ,48Y410 4 914*1 4. X376 127. )110 11 2)4i 1.3A M)1.69.
514 1 .5. 2,W)) 5.14)411 .5 ()816 1 134. 3 1 0 211 20,.33 2o) 1',!
5 i 8 .9.5)4 1 5414 5.917 5 1311. 74) 4) 25 22.xis 2 272
5M4 8 k 751 A MM84 I 89 146.11MA) 01 24 24. h2 24.88K

6 fi . 1(M4 00 11 1*) 's7 1512. 41M4) U 23 2Ai. 711 j 27. 14

4Stludard him. of the, Amerian National mulI!tjl'im-w 44'ri's.

NOTE.--'th jIl-.12'00 Ill.; (1'it f tIhre'ad, 41=11.11411 in.; basic wiiill if tat, J'fl.(11llA2 ill.; oniniilllli width of Hat it manjor 'iialnrt:'-r of nl, p/2.4w

0.00521 Inl,

olitmifle of tiit' toitralev z1)111 as illilltratec inl f'gur'ns 1.2 Jpr(d11('ed hilts, rnts, scrl-ws, midl it.11lr ,siilitr tiiri':dijd
to 1.5 4110141)0vt. Also, the dliamtetr eq IiV~lflII. (Of 11I in' fst'iu'rs, itliti to W11114' 1!l~iI1l ti-rladit(I Jpits wihore'
variatioll iti at;y given oxvvlC'p. '1Jt Jlitcli dialli't'r shll designi rl'(jlir'Iv111)1 arI' fulfiled. 811' "imIit gug''s'' 1(11(
inot exceed onie-hafilf of the., jiitvh'i ltler lolrlriel'. (Tii 1 't'I'lIptailit.\' 1f I it pvl,' it~o \AI , pp. 10 11 arid 118.
full to~leraInce Cat1I*oI, therefore, 1)4! jjs1(1( I) juicliltI~'(I 6. 'MIN)!) ])1sMf:'E T(Luat I 1M--o if h"ic'ttl
mnless (Iel.in9tioti.9 ill ltbor 11iI'lltI l'Icli-iSii are Ywrn.) flirrad.--NI I (llf-ritIl!I'( 1:, Sjl(i i ill( 119'IijIillImIl 1Iilior
]Ievwiaii f roh Njpeifif-l Am1. und) p~rofile itIclldI' vtriitt 11)10 (lijIwi'l( is1 letialid ' v iii'' C'lsi. of iiii tii,il too].
it) lead(, itoifwiiits' (if li)011*, flank ILI0511', t.Ijll'r. Itlt-tof- Sol) foillh 11:11ilIwl' 1.8 t4 1.13 S. chsk.

KiVVlI ill tlil'5 1.14 idt 1,15, for t~ll .Mtitlili*9'1l tlIrl'il' for I it 13')) 517.1 m11il if~ci of firt':oL is tin si' for :ill

eqcoslivdle thereotio l'lI d arid lflaiclP.Its hat'cl hr(L t' Iii'''ti llIII( :1i0l rSi-S'S, 1lLlIili1-'Ll(S
eqia-t hrt.Fak)lgf (liil lI re AH Oil hlvIh-iiIiow itrtl larger Ititn 0,108J25ii tlo

i th (I) f tilrel( (' 1g'I lI of 511/8. ]IiiilkiY' tjtJl)ilig Iillililil il'S.
The (liltilet('r t'rjlliis'itiiit4 OIf vitrialoli i0 h itd, ]Illl-

fortuity of helix, and IIltrk iigi are ltwayss ill till (lire)',- (ty) SCREW THREAt) CLASSES
tioTI toward JaimXi 114 te'rit, tha it is4 thc i' v imltml 9

the virtual diamieter' (1f the4 l'5i.4''IIi thitiIi il111 (1I')'i'Oiii 1. CE,'AR. 1. -- a lkfjioii. --- ('hiss I is' juiidiqj(1- toI
tht (If tie inltetrnl thj'eILd. 'I'll41)1, jIt(' 1itiX illII1111( il rild oc l( nmfltl- Oihuld1:r- uc i

pic dail1! lmtsaeit lillliti hi~ll Of1*9' yin 1111)1 (hutll- 1'over Itit' lil I~fli i f 4S~T llr'Idl( i"'vr mi wh l 4w- old

VAer (cltilli IIIe wlJP ar olII~irI..) hryP ii rall l'1l'r, 4 QjI'l)('1 ii f- ll' jil ''ii'' s Il4'lIJ)ii'lreSi(ii'I

t'aleo('Iit. IiOIV'' I IIS.(fbl'j)l'r'Itjm (ftn' S lY19 1 Ln iil ii 111 )lit il-illf~cq I il'4'OIli wof "imi il d

4.0)!' i n s i tit p r j itLI rid i no ('IIli rt (IllShf rI'iti 0 11)t di i: v- ( f l jiiie s f Ill(. 2 ro 011/ - 4i1illi('.A, -NIt lv itrvllI i udI

11il beI il Il(' ilr~ l O lI;~ lllt!jo lm - fgrv 1.2.ii

fi liecilf i It 1it] Hin itatill o if 04.' piltc Il il ull .1ItlIti It S I lj Il 1 11. I )1' tIi tt I I Sll l-ll 'I ''2,l~ li ihfll I.ld ito

381) iIoeeilvowo i( newiil fI l- :pl ofi-m~rp~to i ol l jhr



TI 11 I At-, mle rjt/ln Niflimwro 12 -tb cus scrra, 12 A

Iuiilflal lonllsi diampeers Jtr; ditto

M4 alor iItclh %I In't Met tie ('It:t- t ef, I anghi Si tis Ilo Telnra-ti-
Sizes Threps per ditnmler, dlati,er I di I'c-rI, 'Iiiv sa f ru*(r tit Im~ pi.'t I i dlauwi'ter [It at, ft

inch D) K diannater dIm,stser, I.)-211, EsJI

- 1_ 2 ____ 4_________L 1U_7 8 It

12in. irs. ilt. 'fl in deg m~in in ,2 i.
'A 1 W0. 4459 0.3917 12.7(30 3 24 0.121 0.1344m

1~~~~I 2 2(0..7075S 2 41) .210 .232
1s 12 .CA475 .4334 5799 J17. 4132 1.9). I'll 2 2 2)

14 12 .7 W14 .6959 .11 1P lOm 2 II .321 .351

12 .K125 .W1 7V142 III(..3 2i 0i Till4 .4204
34 12 .147.9) ,821Y .7667 22 Z25 1 151 462 .045
Ma 12 .51375 .11434 .8M1 21 .1413 1 43 .,1 7

112 l. (4n1) .9459 .891? 2fj4114! 1 361 .412h W6
1 2 1 . 062! 1' 084 .9M42 26. 948 30 W71A51W

' 12 1. 12.50 1. DPA9 1. 1167 28) !, 1 2.5 X412 .11
1-16 12 1.1M7h 1.1.3341 1. 1792 30). 1 G3 I 2u .D961 mi

'15) 12 1.2914) 1. 1Q59 1. 1417 31. 7!AI it 1 02 1.073
Fina 12 ). 312.1, 1. 25M4 2.20)12 31 3) 1 12 1.139 1.191

bji4 12 1.37ill 1 3201q 1. 2667 14.925 1 9 I 1. 201 1.31 5

12 1. 4375 1. 334 1 3292 36. '13 I A1 1.3 1.445,
'1 12 1 IUK01) 1.4459 1.317 U4.11IN) 1 3 1,~ 1. M

13 12 1. 7,360r 1. !-7001 1. !;167 41.275 1 M 1.A1 1.147
1 12 1. 744to 1.69.59 1. FA17 44 4) On 54 2. 12 2.114
134 2 L1Vill) 1. k21)9 1.74667 47. 62t.0 54 2. 4A 2.53

2 12 2. x)14 I. S)45(2 1.9917, .50. KY) 0I 47 2.81 2.14)l
2l 22 2. 1250 2. (1714) 2.017 .53. 97h 44 3. 1I) 3. 29&
2 12 2. 25W 2.1)1.50 2. 1417 .57- H1it 4) 42 :1fi) .
234 12 2. 37h91 a W Y14 2. 2'W,7 601.325 0 39d 4.44 4. 13
2 k, 12 2.7,5W1 2.4459 2.3917 (63. 500 4) 37 4.49) 4. fli

25 j 12 I 2. 62,5i 2.570) 2. A51611 CAI 67A 4, 35 4 947 1 A) 01
2:14 12 I 2. 7914 2. 6911 2 A417 14 87*1 4, "4 I 414 h M4
234 12 2 47711 2.14214 2. 7667 73. 025 0I 32 6. Ii) 116 13
3 31. 3.14(KK 2.94759 2. Put 7 76. 211 at 31s. .57 19N
354 12 3. 12!A) 3. 0)709 3.11(6/ 79- 375 0 301 7. 15 7.29

3 12 3.241(1 3. 1959 3. 1417 82-550 ~ 41 21) 7. 75 7.81)?
314 12 3. 37W) 31. :12)9N 3. 267 Yn.7.72h 0 27 x4 3) H. F2
31", 12 3. ,J4(1X 3. 4459 3.3917 M1.11MX) 40 24) il.1) Wt. 191
314 12 3 62M*) 3. 6704 3. 5167? 92.0(75 0 24i it. 71 11t. W14
3.1 12 3.7MIX) 3.69J59 3. (A1417 95. 29M (I 25 110.42 101. 7

3 3l 12 21 97M) 14. H" , 761-7 0H. 425 0 24 11, 14 11.31
4 12 4 141414) 3.94MI 3.8417 101. Willt 0 23 11. li) 12.1(14;
0i 12 4 251)(i 4. 1959 4. 417 l1t7. 97,0l (i Y2 131.47 13. G!
4 - 12 4.71941 4.44.S9 4. 3017 114.31X) 0) 21 1M. 1 J5, .3
4 12 4.79NAM 4. 697, 4.1(317 1211.,065 0 () 1P 16.9V 17. 1

12 !5 11411) 4.9.i1M) 4.H917 127-144 0x 18 88. 19 ".15 12 L. VAI !,. 1959 !l. 1417 1,13 31 11 19 At. m4 21.1
5 12 51. WN .5. 445)9 .13917 13)).-771X. I0 17 22.8 23I. I

51) 12 f,5.W4 I 6 I1) S. (1417 146. OU74D I 1 25.1 25M.2
6 1 2 &1.KK .5. S14.59 &. 9917 152. 4M14 0) 1, 27.3 27.5

N St tl:(Issril Nire If t InW A 17,1,1 )r,ti Nsslirlti4 (Ii I rse- I I1Iri-ar1 serTie q
bRls ir IT sr czIs, f Oiw A ' I-riomo N 011 t (ii I--II read' is ri'-s.

N OTK. PitIC11, p - 1)..0$3 Ft; itelIl t )oft hrend, hA 0.054 13 1i. a In w wid th of fins), pi8-0.1042, 1im.; fIhIIn mIl' whil J ( l il f tt at r Imnujot it[ I Isiter of nI jsII 124.
(11.10347 Ili.

are mjiwitietl inl t.itt1( I .X to I . 13, hIiIlmlVl, and1( their Hpl'1ifil-cd ill titlles I .X to 1.134, itliIIil', 1111( thvir IjlJplicar
uppliwttion is shown) ill figur)) Li. t.)iN k liliwli i tiguT'' 1.

3. (ji.ss, 3.-(a) Ihfinituinm..'Jts 3 is ifi Itlit for I1 ( 1,l- 4I. (if) Orfislifin.--Cis -I j$ jileuclid for
altiolt iI' wii-r(! 4'lol5'Inl8 oif fii. ILlIi lwttlrtly oIf 10101 I isi-viad'A Nork requtirinig it filil "M"111 fit, 11od WlIite It

tWid ittigli of thlreaiA or iuuiili11. It i5 M)1 hnl i l- sic.Mr-wdiriv'r (Jr wrtrriih ma i iity in lltsMstr v for itsstiuildy.

IeiitllI I, (m~ly iii, flje. 1)w. oIf high (Itutlitv" ifff cill1 Itt Ow) mtlIIflttr (if suro-w-t ii-adtr prolui shig i

Illlipltl-lit, quipprit-df'1) iv :s vlr v '*ihivivi s viit (of gaginig illtlpis i'i it Will I' w-v~i'IT5 toI u.-" iT-iioI~ I i
and i'isMi o tll. It is Il Siti l ii ivr arlivuiitr its gltK' s itl11tni t.o hSwitll t.(itltallcM flor I hi 111(5. a11li t her

Li~e , xep. ~la.th .. s'i~csor f~lli~ iiii'iiils. Tis chitss sil7Aili, tiswrvflilt, lit it iotly

(bi) ofsie-fid / r ,u yirrr. NIt Iit I llwlttil'1 is isr'iiiii'ti idr xii pqifi, l WhIf sjii'iti ((llitiill h: o-

H~~vt1 itj id.im IS,1 till toirs11 ''go' gIges i-'' wit io l11irf svrf';), 5 iaviiig it prIlisT-i fit, ]tli rlir to silitirv

mihl, I lfitraof hi., 'f liiI (-iri mI'd . 5t.giljt1 s' 4irvs is)i-14 wlIl r~hc shilis-ibol

Ilosif t~f lli't I' fil r t iill'1-1a rilli i tlrljts L iisM of 1 s iiii u i'tz'nirij iis111 .r ylliiSii ~'nlsj'w

and olo mifc-s for Il, r-sp c Iiv(- t Iirf-ad pil -Il s re nf-mlin pol~v, ( mtm fitfj~q fll( (11-.qI~yjlj.nj3 (i 111,-d w , 31



TABLEC 1.7.-American National lu-thread series. 16N

Identlifidatlon Basic diameters Thread data

Sectional area
Major Pitch Minor Metrs equiv- Lead angle at minor Tensile-stress

SI Thread per diameter diameter, diameter, alcntcfinlor at basic pitch diameter at area,
icaK diameter dimneter, D-2h,

x ~~~ 2.K \-1Td :
4

12 3 4 6 6 7&9

in. In. in. in. mm deg min in.' in)
04 16 0.7500 0.7004 0.668 19.050 1 38 0.351 0.373
1%6 16 .812B .7719 .7318 90.6, 1 29 .420 .444
34 18 .8780 . 344 .7938 22.29= 1 22 .495 .521
l~i a 1le . a76 .804 .858 23.813 1 16 .578 .604

1 16 1.0000 .954 .9188 25.400 1 11 .6,3 .5W

lia 16 1. 062b 1,0219 .9613 26, W 1 7 .756 .798
11i 16 1.1280 1.0844 1. 04&, 29. 575 1 3 . ,A .89.
lms 16 1.1875 1.1460 1.1068 30.163 1 0 ,gll .997
14 16 1. 2500 1.2004 1. 168P 31.760 0 87 1.073 1.111

191. 16 1.3126 1.2719 1.2313 33. 38 0 64 1.191 1. M0

121 16 1.3750 1.3344 1.2938 34.925 0 61 1.315 1.356
MGe 16 1.4378 1.399 1.3563 30.513 0 49 1.445 1. 4F8

114 16 1. 5"000 1.4594 1.4188 38.100 0 47 1.,1% 1.0
1MG, 16 1.5625 1.5219 1.4813 39.688 0 45 1.72 1.77
134 16 1.6250 1.5844 1. 438 41.275 0 43 1.87 1.92

It1L4  16 1,6875 1.6469 1. <60 42.863 0 42 2.3 2.08
1% 16 1. 75 1.7094 1. 6W 44.450 0 40 2.19 2.24
1IM 16 1.8125 1.7719 1. 7313 46. 03 0 39 2.35 2.41
1IN 16 1.8750 1.8344 1.7938 47.625 0 37 2.53 2.58
ll. 16 1,9375 1.89W 1.8563 49.213 0 36 2.71 2.77

2 16 2.0000 1.9594 1.9188 A0. 80 0 35 2.89 2.95
214 16 2.062-5 2.0219 1.9813 52.388 0 34 3.08 3,16
2.2 16 2.1260 2. 0814 2.0438 53.075 0 33 3.28 3.35
2"s. 16 2.1875 2.149 2.1063 55.563 0 32 3.48 3.55
214 16 2.2600 12094 1688 7. 150 0 31 3.69 3.76

29s 16 23125 2.2719 2.2313 58. 738 0 30 3.91 3.98
23-4 6 2.150 2.3344 2. 2938 4 32 fl 29 4.13 4.21
2 16 16 24375 2.3909 2.356, 61.913 0 29 4 16 4 44
214 16 2.0M0 2.4594 2.4188 63.500 0 28 4.60 4.67

216 16 2.6250 2. &44 2.5438 66. 675 0 26 5.08 5.16
24 16 2.7600 2,7094 2. U88 69.850 0 25 5 5.68
2%4 16 2.8710 2.8344 2.79.38 73.025 0 24 6.13 6.22
a is 3. 00 2.9594 2.9188 76.200 0 23 6.69 6.78

314 16 2.1230 3.0844 3,0438 79.375 0 22 7.28 7.37
314 16 3. 2N0 3.2C94 3.168 82.50 0 21 7.89 7. W
34 16 3.3750 3..44 3.128 85-725 0 21 8.52 8.G3
3 i 16 a. OO 3.4594 3.4188 88.900 0 20 9.18 9.29

351 16 1,.6250 3. F44 3. U3 992.076 0 19 9.8 2.98
34 16 3.700 S. 70 4 3.668 95. 20 0 1 10,57 1'). 69
3 4 16 3.8760 3.8-344 3.7938 9.425 0 !8 11.30 11.43
4 16 4.000 3,9504 3.918 101,600 0 17 12.00 12. 190

Standard size of the A merian National fln-thread series.

NOTE.-Ptch, p-0.069YO i., depth of thread, h-0.04059 In.; basic width of flat, p/8,0.00781 In.; minimum width oi flat at major diameter oi nut, p124-
0.00260 h".

(b) Limits of size and tolerances.--A small negative the limits of size shall be in accordance with tables 1.8 to
allowance is provided. Limits of size and tolerances for 1.13, inclusive, or the corresponding table in ASA l.1.
the respective thread pitches are specified in tables 1.8 Example: 0.250 -28NF,-3
and 1.9, and their application is shown in figure 1.5. 2,000- SN -2

5. CIASS 5.-This is a wrench fit class intended for 2. Mo)IFln) AMELICAN NA OtiNAi. rhtyAJI.-It is
studs and tapped holes which are to be assembled per- occasionally necessary to modify the limits of size of the
manently. As the earlier specifications have proved to be major diumete-r of an external thread or the minor diam-
not entirely satisfactory this class is in process of revision. etfr of aii internal thrad from the limits estilished for
Reference should be made to previous editions of this standard series and sp(ial threads in order to fit a specific
handbook for the earlier specifications. purpose Iut without change in clas of thread or pitch

diameter liiits. mluh thrads should ie speciticd with
the et.,tabli.lhed thread elloiination followed by it state-

5, METHOD OF DESIGNATING AN AMERICAN m rit of the modified diameter limits and the designation

NATIONAL THREAD trOl traExternal thread:
% 24NF 3 MOD,

1. STADAMSn AumCAN NATIONAL It'HItEAD)SJ.--The Major diameter .3721-,3648 MOD.
ani.dard incthoxd of .'--- .,.,,,-,'- - ter ,,- thre.. .-,re Iot,.rnd lrfuI'

in section 111, p. 2.'Voral' 'standard threads, i.ted % 24N'-2 MOI).
in tables 1.2 to 1.7, inclusive, only the thread designations Minor diameter .330 .x:) M0l).
need be placed on a drawing, it being understood that For further examples see section 111, 1. 26.
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TABLE 1.8.-Limits of size and tolerances, chisses 1, £, 3, and .1, American National coarse-thread series, NC

Machine screw number or nominal size

Limits of sire and tolerances 1 8 loi

Threads per inch

84 86 48 40 40 32 32 24 24 20 18 16 14 13 12 11

EXtTERNAL TaEAI in. in. In. in. In. in. In. in. in. in. in. In. in. in. in. Is.

Max.... 0072 0.0852 0.0981 0.1110 0.1240 0.13609 0.1629 0. 187 0.2147 0.2406 0.3109 0.3732 0.4354 0.4978 6. 5)1 0.8fON
Clam 1, majot diameter... Min..... 0671 .07941 .019 .1042 .1172 .1293 .1553 .1795 .21055 .233 .2W5 .3606 .4214 .,00 .5443 WN

ITol --- 0052 .00 6 .0062 .00M .0068 .0076 .0076 0002 0002 .0102 .0114 G 0140 .0148 ()1,% .0170

VRqY .07, 8556' .) 1120 .1 3 i .139A .1640 19M(I .2160 . 2'_'M .312.5 .370 .4375 .500 .' 625 .62.0Clases 2, 3, and 4, major MIn. 0692 .020 .0040 .11072 1202 .1326 .1 I .14 .204 .2429 .3013 .3680 .42"7 .4896 .5513 .6132
aer0-. -0033 .0040 .0044 .048 .0048 .0054 .0054 006G .0066 .0072 .0682 .0090 .0098 .0104 .0112 .0118

Class 2, major diameter l .0730 .087 0 .0990 .1120 .12.50 .13, .W1640 .190 .2160 .2SX) .3125. 37.4 .4375 .10) .5625 .82,0
h(tbradedpartsofunf ln1  ... 0178 .0804 .0928 .1052 .1182 .1,04 I 1R4 1808 .2(08 .2398 .3011 .3624 .4325 .4152 . 5467

rih) ot................ Ia T. - 0052 .0056 .0062 .0068 .0068 .0076 .0076 .0002 .0D92 .0102 .GI14 .0126 .0140 .0148 .0158 .0170

Class 1, minor dianmetor,, Mar.. .0531 .0633 .0726 .803 .0933 .0986 .1246 .1376 .1636 .1872 .2427 ,29M5 .3478 .4034 .4579 .6109

Classes 2, 3, and 4, minor
diameter ------------ MaxI .0,538 .0641 .0734 .0813 .0943 .097 .1257 .1389 .1649 .1887 .244q .2"993 .3499 .4.O6 .40 3 .5135

IMax.. .0622 .0736 .(0846 .0948 .1078 .11641 ,1426 ,1616 .1876 .2160 .2748 .3226 .3890 .4478 .P4Y .54534
Class , pitch diameter-.Min 05.9. 6 .0708 .0815 014 .1044 .112H .118 .1570 .I)0. .2109 .261'l .32W .38%) .44(4 .491 .5549

1Tol...........0028 .O1 .0034 .0 .38 108 .0046 .0048 .00.51 .0057 .0063 .0070 .0074 .(09 .00

IM ax .. 029 .0744 .0855 .098 .1088 .1177 .1437 16,20 .1889 .2175 .27r4 .13,44 .3911 .4.500 .1K4 .860

Class 2, pitch dlameter...Min ... 0610 .0724 .13 (*.04 .1 064 .1160 ] . 1410 1 96 .1R56 .2139 .272.3 .3299 .3W2 .4448 . yA0 .501
ITol -. 0019 .0020 .0022 024 .t'024 .0027 .0027 .0033 .0033 .08 .0041 .O048 .0049 .0 0b6 .0059

iMax 8 6....0629 .0744 .08.55 . 858 .10 .1177 .1437 .1629 .1889 .2175 .2764 .1344 .3911 .450 .WM04 .I60
Class 3, p!tch diameter...-Min ......0615 .0720 .0A39 0941 .1071 .1158 .1418 .11r). .119M5 .2149 .2731 .3,312 .3U75 .4463 ,844 .5618

[Tol- I .0014 .0016 .0016 .0017 .0017 .0019 .0019 .0024 .0024 .0026 .0030 .00.32 .0036 .0037 .(040 .0042

'Max2 . . . . . . .. . . I  . . . . . . . . . . . . . . . . . . . . . . . . .I ...................... 178 .2767 . 3A18 .19 15r,..04.58 . "rX,
Clas4, pitch diameter Min ------ ------- ------- ------- ------------------------------------ 21, .2752 .3332 .3 .97 .4485 . ,9 .5644

[To l----- --------- ----------------------------- ------------- 013 .001 .0015 .001 8 .0019 .0020 .0021

INTERNAL TIREAiSi

Classes 1 2 3, and 4,
majordfameter----------Min 2. .0730 .0860 .0900 1120 .1250 .1380 .164 .1900 .2160 .2-0 .3125 .375D .4375 .5000 .6 62 .6250

Classes 1, 2, 3, and 4 MIni. 061 .0667 0764 .O89 .0979 ,1042 .1302 ,1449 .1709 1059 .2524 ,3073 ,1U42 .41,7 .472R .5268
minor diameter ... ,n ,Max.0- 6 .23 .0737 .041 .093M .1062 .1145 .1.34 .11",59 .1801 .20640 .2r.30 ,3184 .3721 .4290 .4850 .6397.......an - Tol-....0062 .0070 .0077 0089 .0083 .0103 .0082 .0110 ,0092 0101 .0100 .0111 .0110 .01 .0127 .0131

Classes 1, 2, 3, and 4,.43

pitch diameter ---- Mi-- .... 0629 .0744 .0885 ,0058 ,1088 .1177 .1437 .1629 .1889 .2178 ,2704 .3344 .2911 .4(0 . 114 .w660

CW51, itc dirneerMax -0655 .0772 .0(86 .0)992 .1122 .1215 .1475 i .676 .1935 .222 .2821 .3407 .3981 .4174 .5103 .5745Classl, pItchdlaltcr...i . . : K W28 .)1 .{3 (" . , 038, 0046 .046 ,0051 ,0087 ,0063 70 ( 0074 .0079 .owS

SMax- 0648 .074 .0977 .092 .1112 .I20 .14.34 12 .1922 .2211 .28W3 .3389 .3w .4652 6140 571$
M Las2,ptchudimter... .. 0019 0020 22 .0024 .0 OM 0027 .0027 .(A .33 .0036 .0041 0046 .00149 .0062 .0056 0"9

Class 3, pitch Maa -. 3 .0769 .0871l .0597f .1A05 .1196 .1456 .1.3 .1913 .22 Tii .274 .3.376 .3*47 .4537 5124 .870z

P d t1 er ....To . I00i4 .0015 ,0016 .0017 .0017 .0019 .0019 .0024 .0024 .002 .0030 .)32 ,003 .00own W7 .04 042

Classa4, pitchdiameter- x .... -.. ".. ...... --.- 2188 .2779 .360 .3929 .4519 .lA14 .581Class 4- ... ............................... 0013 .0011 .0 16 .W18 .W8)9 ()DJ0(21

PAC footnotes on p. 134.
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TABLE 1.9.-LiIMtS of size and toterances, classes 1, 2, 3, (Ind 4, A merican National fine-thread series, N

S aclihie screw nuimher or nounfaIil size.

Limits of size and tolerancs -2. J 12 J ___ .7,7 .

Threads lw'r inch

CMs 72 majo dMfOI71 4~V ~ 0 8 44 40 36 3 Di 2 24 2473 0

.XTERNA , URNAD)4 ill. in . in. .. ill. i . . in . 7in . i . in. in. in. in:.
Max ---- 0.0.5 0 3 0.02 3 . 0,0982 0.1111 0.12 41 0. 1370 0. 1 - 0. 1889 02148 . 24K9 0,311 . 3:17 0 .438

Clas 1, ma or N Iip . 01545 .673 .. )M26 .1049 .1177 . 152 .2402 0I 110 5 042(To0 . 0.1048 .00,r50 .00,52 .00M6 ..M52 . W1C4 .IKMR W7. 011 o WI7 6 l s oi . (".12 .OWg .0102

Clu ts,,3 nd 4 i 'o )x .:)M 0730 . f .9t .1121) .12-50 ] 13W) 111,10 .l X) 2161 .CA) I . 1215 .37.1A) .4375
damtor ---- ----- u~/ mo .M i .lf', .064 .AS22 .0461511 l oll l .1204 ] 1332 It5 M4lli .1,411 M .243h .1 .3r .4303

Class 1, minor diarmeter... fax,'l. .0440 .0553 .0(c .0763 .01155 .0962 .910 .12AM .1-50 .1710 .2050 .2601 .3220 .3747

Classes 2, 3, and 4, minor
diameter --------------- N x... ,0.17 05180 (8( .0771 .0)14 W71 1073 1299 .1517 .1722 . 4002 .261 .3239 .3762

%I;ml -. 0512 . 0633 .06752 . nAll .1076 1093. 1 ? . (4-1P . I(6sf ING1 .W . 2&4 1 3466 40.35
Class 1, pitch diameter .... MiKi. 104 (f8 , 07216 . (183 ((94. .1(11 1174 141 1648 .1873M .21213 .2715 .342 . 394

I.... 0024 .0025 W826 - (N(2 .0031 .0032 . 0034 f(KIN, - 13)( (8(43 .10 ( OW . 6810 .0 .

LIX.J (0510 .0640 ,07.;g ((874 .1094.5 . 1102 - 121V,S . 4 .3479 40,50
Class 2, pitch dilametr . .... .. .. .. 0042 74(1 - I (IM8i3 1117 4 -1 14:10 - ((17') . I97 .22(7 .2421 .34406 .4114

To ... 1 8 . 8 -00)19 M2 - (X I St) M24 ! ( - (MI2 ( .I3I .32 ..3 (1 031

M1.3 .0519 0640 - 0759' .08I-1 :191t 1 1102 -1218 x 14' 119 - 128 2*2m .2K!4 A3479 .40.54)
Class 3, (pitch iti.rncer. ((ill. ( (02 O -1 1174;, 0h(59 A 91 1 8 l -A 120(1 .1(42 -1078 I' 1 108 24 (1 .0 35 .4024

To 01013 o4413 .11(14 (X)( 1 .5 18 *0 M (r1(17 00 s(8 II W011 . 22 .18r22 .M704 W124 .M26

Mx.. ..................................... . . .. ...... 27 .:102 .41,
Class 4, pitch diaeter.M.....i - ...................................................... . .2, .., 5 .317o .4040

---o ..... --.......... .. .... .-.. .. - - - - -- - ........... .011I .-(XI 12 .1(12 .W{U3

INTFRNAL TlR(](AI'5
Cla.sses 1, 2, 3, and 4, major

dian eter ................ 2in.' -1 .1 8 3 .1O 10) ((8 1 .07380 OW .1 1 O .129' .1I80 .1I1-l) I ((I8.1 21 I .2548 , .3 1 . 70 , .4370
M in ! .1(4(-I ,0 (1} . (81111 , t'71C7 I ((8,51 1(8)1 (1( l1

Cla1ses 1, 2, 3, and 4, inor %l in 14 " , - ((741 .n7 17 . 1(8) . ((7)1 . -151 2 7 73,2 ' 67I 7 4 31 0
s - -- x " ,14 , ' .,,746 I1.; .A ,1 1 117, 1 1 2 .621 I0! .131)),7 .'r498)11oIo.. ( . 0 (1-4 I .18(50 . W 5MA . .0070 11 11 . 1 . (512 . W771 2 ( .; .

,  
W72

Clasls' 1, 2, 3, and 4, pitch I
dhmeter ..... . . in. 511 .(8)40 - ((75 . (0(7,1 .(0IK 11(12 . (218 .144) .10t7 .1142 .2"(04 . , .179 .411.1

----- I.M M O 0.9 RA 2X 1. j I I' WI311 ~ A
e MIx. ((Ye-) .X0 4 ( 5 .117h5 .(K82 . Huh .11 2 (,52 .1116 I . 17: 1 7 .(71 .W .2 ) 25 I M.41Cla.s 1, pitch diarmeter .... PTol . 181-t ,(1(25 (811 . 18(28 .11 .18112 I (8(34 .18:1 -.(81:1 . (850( .(2(I (JoIns. ( ... 1 W25 , M34 I .(27 . .-| 013 . A (J51 I .18(1

Class 2, pitCh .enueter .( . ((778 .1OA3( 1 0 %.115 17.1212 II. , .172. .l.5(11 .22181 .AK .3r(2 .41(0.

Toa .. (5 2 851 17 1 .0 1 89 :x- 111212 ItP M2 78.1 ? l, 1 W2 W3(MI ()()'I I 78 33 0133 U4076C lass 3 , p itch d iarm ,te r . NTlI . 0 3:2 Of I. , .07'3 . .1 8(0 1 10 . 48(19 .1118 1N ; 1 I , 2 127 .18043 A IM ;KIMlix _v 1,4 . 3 .077l .(X I J. _111; .ImL .Ii.s mi .l7i W .lK 00 19 W2 . 112 1 II . (11)";i  .4 N7

(Ilik 43, itc'h d(I llant,r- X-------- {01 {qJ] .X), (J[ .X]J ,Xll ',7(, -- - --i V. .I 1? .J1. ,30)1 400Yl

"11o .... [ ...... -- - .... ... . .... -- ------... ....... . ] A(H I. 12 .001 A M11

(1 a ,s ,p tc ?Ii 3A. ... .. . . . . .. . . .... . .
floe (,t,s~ nr( 1I, 1510

13;)



TABLE 1,9,-Limitt of size and tolerances, classes 1, 2, 8, and 4, American National fine-thread series, NF--Continued

Sze (Inches)

Limits of size and tolerates j
'hreads per Inch

20 18 18 16 14 14NB 12 12 12 12

EXTERNAL TuuxAoa in. in. in. in. in. in. in. in. in. in.
LIMax-... 0.4985 0. 110 O.6234 0.7482 0.8729 0.9979 1.122 1.24763 1.3726 1.4976

Class 1, major diameter --------......... 3Min ..... .4W .5495 .6120 .73M .8 89 W9 1.1068 1.7318 1.38 1.4818
CTel ..... .0102 .0114 .0114 .012Z .0140 .0140 .018 .016E .0158 .018

Mx..... 50U .562 60 .750 .8760 1. no 1.125% 1 21500 1.3 7W9 1. 0oMtn .49"8 . &W3 .6168 .7410 .52 .902 1,1138 1. 2388 1. W518 1.488Classes 2, 3, and 4, major diameter 0072 .0082 .0082 .0090 018 .0098 .0112 .0112 .01t2 .0112

Class 1, minor diameter .................. M ax t ... .4372 .4927 .5552 .6711 .78W53 .9103 1. 0-M 1,1454 1,2704 1.3954

Clases 2, 3, and 4, minor dameter .---- I-lax ' ... .4387 .4943 .5M8 .6733 .7874 .9124 1.0228 1.1478 1.2728 1.397S

(Max! . 460 .5248 .5873 .7076 .8265 .9515 1. 0Fl&5 1.1935 1.318.5 I. 4435
Clas 1, pitch diameter ................... M4inl .5191 .581l. .7013 .8191 .9445 1. J0" 1. 1856 1.3 106 1.4356

Tot---- . 051 .0057 0067 .0063 .0070 .0070 . 079 .10019 .0070 .0079IMax .--- 4675 .5264 I5889 .704 .8986 9?'36 1.0709 1.1959 1 3209 1.44,59Clam, 2, pltch diameter ................. l .. .43 .52"23 .5w4 .7049 ] .8237 .9497 1. OW', 1.1 1_1.q 1. , 44M.0ol 0 .. 6 .0041 .0041 .0045 .0049 .0049 .00,6 .0056 .1*M56 .006Clss2 ptb imee----------M......69 525 .84 709.l3 .94.-7 1,05. 1. 19.90 ii1.3 jais 1.4149 ,-

MaX I .467r .5264 .,a .7004 .8286 .9&6 1.(709 1. 19S9 1. 329 1. 44N
Clas 3, pitch diameter ---------------- Mi.. ..... 4C4 .-523' 59 .7062 .8250 .Y.0 1. 0669 1.1919 1.3169 1.4419

Tel ...... .026 .3o c .0032 .0036 .00 .0040 .00 .000 .0040

ilax I ... 4678 . 5267 &9892 .7098 .R290 .940 1. 0714 1.1964 1.3214 1.4464
Clas 4, pitch diameter .................. Min ....... 48 .S2.52 .5877 .7082 .8272 .9522 1.0(94 1.1944 1.31L4 1,4444

[.Tol..... 0013 .0015 .0015 .0016 .0018 .0018 .0020 .0020 .002 .0020
I NTI~bnAT, TUIRKADS

Classes 1, 2,3. and 4, major diameter . M-- ... MinI- . 5626 .60 .7500 .8750 1. 00 1.1250 1.2102 1.3750 1.00

(....... 54(19 .5024 O49 .23 .7977 .9227 1. N8 1.1. I 1,214" 1.408
Classes 1, 2.3, and 4, minor diamoter-.. ax. 4531 .51M .672S A" 6(- .* 2 .9312 1.1A38 1. 1P88 1.223X 1.418M

1 0[1......0072 .0076 0076 .1860 .085 .0085 .0W90 .0090 .0m .0090

Clasases 1, 2,3 , and 4, pitch diameter .... Mi IS....4675 .5264 .6889 .7004 ,82PA .9W36 1,0709 1.1959 1.3209 1.4469

Clams1, pitchbdlaxnetor...............----Max.--- 4726 .5321 .5946 .7157 . 31% We0 1.0788 1, 2N18 1. 129h 1.45W8
1 ol -.... . .00M .1 567 .C0667 .(W 0070 J1,070 .0079 .007Y .0079 .0079

Clas 2, pitch diameter ...............- - .... . .4711 M505 .5930 .7139 9135 . 95 . 37M 1.2015 1.32M 1. 4515
. o .006 .0041 .0041 ,0045 .0049 .0049 .0051 .0056 .00,56 . 016

3 MX .4701 .5294 .59( .7126 .K,32". .9572 1,0 749 1.199 1.3249 1.4499
alas, pitchbdiameter ............... ---...... .0026 .0 030 . ,0032 .0035 .0036 .0140 .0040 .0040 .(040

Clas 4, pitch diameter ...............----. 46--------- -5l .5904 .7110 .834 91.4 1.0729 1.1970 1.3229 1.4479
ITO......0013 .0015 .0016 .0016 '0018 .0018 .18720 .1(820 .002) .0020

I DImenImons given for the maximum minor diameter of the external thread are figured to the Intersection of the worn tool ae with a center line through
erest and root, The minimum minor dmxnter of the external thred shall be that omrrwsvpondlng to a flat at the minor diameter of the minhlmum extrnal thread
equal to 3iXp, an

6 
may be determined by subtr Itng the baie thread depth, h (or 0.6495p), from the ninltnnum pitch dlameter of the external thriad.

I Dimensions for the minimum mjor diameter of the internal thread correspond to the laic e .t ( AXp) end the profile at the maor diameter produced by
aworn toolmust notfallbelowtheba.s.coutlino, Tihnniaxi.ui,kaj,.i dlaniet6r of thIntcrnlthr iIi 1htthst In rr~l~d np tm a Hat at the major diameter
of the maxinium Internal thread equal to YaXp, and may In deternilned by adding i XA (or 0.73Wp) to the nmaxlnmi pitch dlaneter of the internal thread.

J These dimensions ame the maximum material or "go" size, and ae those which should he placed on the component drawing with the tolerances.
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TABLE 1. 1O.---Limits of size and tolerances, clanses 2 and 3, A mericanr Nationat ealra-f nc-thread series, NEW

lir.e (inches)

Limlits Of size anld tolerances a I it Li~ 0 .1j 1 i)1 a s I.S I
TTI' IZ'r iffh

.32 32 32 28 28 24 24 24 20 2) 2-1 "2) 20o

EXTFfAI, TnREADSil. in.. in i t . j,5  in. il. in. in. in. in. Il.{,AI ---- 0. 2.W 0. 3125 0. 375 0.437.5 0._5000 , 25 ). 62,03 0. 07.5 (i.7.4) 0.812.5 0. J:7,5 1 0, 075 1. (Nto
Classes 2 and 3, major diameter .. . Mln . 2446 . M7I .3696 .4313 4f3A .555 .614 .61100 .74.28 .11).)i .1,671 ,303 .:3 )28

To.l. .0054 .0054 .0054 . W62 .0062 .(8)00 .00 .0(N 0 .0072 .A072 .W*172 j .172 .0072

Classes 2 ,nd 3, minor diameter..... Max . .2117 .2742 3.367 .3917 14, 2 5114 .5739 IW8 7 7512 38134117 , "7

Nfav 22917 R (12 .""4 .414.i '-1 7C, 74 M,,t 59)79 I(11 7i 51"2A .8137 87)7g W'375
Class 2, pitch diameter -----------.. -- -- -Min ..... .221Vi , V) !.13 .41107 .4731 M 14 .19:39 .&5412W I .7)29 . 77S4 .N379 .11Xk1, 1 .11627

To] ...... 1W:32 oO033 .0034 . ()36 .i M37 01 .001 W41 19 I ()16 1141 .(17 .Xit57 I N. (1)41

Max 4... 2297 .2922 3547 .4143 .47 S.53,4 .579 .6604 .7175 1 .71X) .425 I . 967S

Class 3, pitch diameter ...........-- Mi- i ..... : 5 ,2)I 3523 .41I8 .474z 5326 .5 . ; .175 :71 .77116i .K392 ,11 .7 .914)
i T'ol. (X22 .123 .0024 .0025 . (W26 .1)28 .0)2U .002J 01*2 ,0032 .1323 F '0133 .113 t711111(NAI. TISIREADS)

Ciasses 2 and 3, major diameter.... Min .. 0 3125 .3750 .4375 .5%90 .. 625 .6250 ,M.-75 .7,10 .8125 ,.1754) .9375 1.iXe4)

,Mi.n .212 .2787 .3412 .30R0 .4613 .5174 . G799 .424 .1.51 .7514 .821Y) hP63) .9151

Classes 2 and 3, minor diameter .... gMax. 210 2. .5 .346) .4l44 .4 49 !230 .,-14 .- 144 :704:11 .76q!" .11281 I .85 , .953I

0Tol 0048 .0i48 .0048 .0050 .0)Jb1i W(105 .(0)445 .0.1'.5 0072 . W1572 .18O72 .10172 .t172

Mi .. .-2297 .2 I22 ,M7 .4143 .47f1", 5394 .4421 . f67)S 7D .. . 11 17 . C2.
Class 2, pitch diamtcter... ...... Max...5 .3.511 .4177 ):I

.To)...........2 .(33 .1 14 .4179 .101)37 , -I .0)1. 1 .0041 . . 40140 4 41(47 .7 ; 147 . !45112

| a ' . 2 2 N 7 2 0 2 2 3 .4 7 .4 1 4 3 4 7 2 1 3 . 53f1 .5 9 7 0 .6 . . 7 7 5 . 1 2 K V , 4 9 7 '
C la s s 3 , p itc h d ia m e te r . . . . . . . . . . . Ma- -. 2-)0 . :3 5 7 1 .4I 'M4 71 4 ,5 3 8 2 .612 349 .29 41 ;h 7 254 7 , 72 3 2 .3 !:8 .7 1,:I .1 57 -

0To. ... ........ 0023 .0024 .002 .0026 .1( 1.5 .[2) .(p-) . 4132 . mn .xm w0: ( . *1I3)

Size (inches)

..... . .. I 1...... I Pi 2
Limit of size and toleraneesI I

Threads ifr inch

1s 1s 141 I. _ 1 IN 11IN4 18 I 1I" I6
_________ - __________' --__ : f___ ......... ! 1 8!11

EXTERNAt TuacvfIn. In. in. in. in. in.. . i,. in. 44n. Ii [ in.
MTA T RWax ... . 1 .125 -1) 1,1875 1.2.W0(4 1.3125 iii .4:75 ] /,os 1.562.', ' .j,, I.562n 2 1,I84

Cla es 2 arid 3, major d ameter.... .... 443 .11I 1.17930 1.2418 1.3413 1 3116M 1,4290 4.)l4 1:5:43 l.;. 1,I 1.1.679. 1 11. 71141
Tl .... 082 .(UN2 .1K82 . (M-2 j .0:2 .1842 812 A 2 .82 .1 .2I2 .14,i, .f IXoY1

Chsses 2 and 3, mi nor diameter .... Max ' .9943 1.056 I, 1193 1. 111] 1.24-13 .:109 1. 36931 1.41)11 4.3 .M 6 1. G 13 1 1 ( 1 1,442.)33

( xar A 1.12 1 .1348119 1.15)4 1.2139 1.2764 13W9 1.4014 1461 1.5 "51 I 1. 8:914i 1. Q51 . 7(M) 1.)5I
Clas 2, pitch diameter .............-- - .---- 1.5213 . 1 0K 7 !.1462 1.2186 1. 2711 1.133r 1.39911 1.4114 l . l.483:4 I.4;57' II 4n'4 I.4z.3,:)

Io ..... ( 6m)451 , ).'52 . (4)52 .05 3 . ( 154 . (4) &: 1 .mIX.43, (4.55 . 1,5;i ) I .4 71 , 4 1 59 . 4141;I

rt"x 4.1 . 1.12Gi 1 1.1M 9 1.1.14 . : 1.21143 1.4: i. 5211.1 .1'4.1 4151 . 7 i'. I .111
Ciass a, pitch diam ter ............. Min .... 1.14I28 1.4MW41 I.2478 1.2102 1.2777 :.:331 1.347 1 4)I .5225 1. rh 4 1 1 GI7" 1 1.70. , 1.1,51

1, --. (3f .103 .1836 .1 8137 .1 037 .10)3) .1380 , (1 , (,3 u0 . , .43(111 .M14)43
INTRicrAl. TIsiAnI

Classes 2 and 3, maJor diameter. ... Micn 1... 1.062.5 1. 12.5(1 I. 1475 1.2r 1 1.3)2.'. )377I 1.4375 l.r,(XX1.51!, 1.5G725 t1 1.4i7,', 1.75) 2. CO)

Min.. 1,124 1, 1604 1. 1274 1. 1111fl 1 =22 i,314 1.2 3774 1. 431 1.14)24 1. ,41' 1 5 4 274 1. 3 IZ 1 P32.3
2ax and 3 ln d(D 1.i72.5 1. 1314 1. ItV' 14 2411:002

Classes 2and 3, minor dminer ... Max.. l) 1. . . . ., 1. .A*1 :27 I.3(875 1.447). 1. , .I. 1, ) I 1.94I3
T i .... (0470 . 4 76 ( 1137 - 11,175) .5 1 C7076 . r .J 1 '/. o 40i 47 . 3176 . . 404JI

NI 1.n 24 1. (441MIJ 1. 1514 .21"9 . 1.274 1.3,784 I. 44) 1.445O )L I . 45 11.',i V41 I. 4514

Class2, pitch dlamefr...........- Ma-.- N 1. 0315 1.4I4) I. Ili1 1.21W2 1. :,17 1 :11: 1.41 4 1.4694 1.5:1! 1 .5q4, 1. ;!,70 1.71!1 1 (i 5
... .. . . I.... .145) , t52 .4152 , 44r7., .405721 . X*1t,4 . J!,)4| , 40)7,, .40435)( .4 X) wt

iTi ... 1.12)1 1.0(51 1.1;, 1 1 1121 1.4(:14 1.4(1 4)1 ,2; I,:45)1 1. :_614 1:71.04 1. !, I

Class 3, pitch diameter. ....... .ta 2 1) I).5I, 1. 15,, 3.27, 1 .347 .4f,1,2 1,4Y f i ,,71 3 1.,' 1.92 I 3 1.7135 1. 9117

lTt.t 0[3l . 0[33 .----- ,18437 .4107 j .(93 .I11' . IA 4):1(9 . 18139 .4)39 .9 4054 I . 3

I Pitch diarisetar tolorancea includo deviat ons (!f led all(, angi., q'e class 2 tolerarims ure based on thih orinllifias ill iblo 2.2 and R Isugnllgh oeosgisge-
lent of 9 tllealds. 'Iho class a tolerale are4 70 jr.ripet t (if lhe class 2 tilerari.s.

I D)lilrtUiiOnS give.n for the maI imultI inior (iffialmttir of tA et rrli] thraid an flglured t)5 t4 i/ittirseflion od tip w'i' to4; 1r, ac ith a veiltsor line Ihirollh
enst aild ret. 'fIt, rismit n s ilnl inor ( itp r of viti' slrinfl lhrI hull) 1 1 ,4 lin T'15(.4541itl4 44 a lat aS li1'' Ilii44rln d ' le) lr 41 (if ti u. uniini ('ternl) thread
eqIual to A if, anl lla)' be (ltirm tied isy 1 blihtrset.thing (lis lubsrit th rthei "''lth e ( r (4.r41

,.5 )), fr5 : 4 t14) 1 risisi p,itc h dlln os' r (li cxe ilttvirili thr1 .
I ]i iln sionls for tho 11 11 itit ii iajior dlarn, fitr nlte itrnl li r41l rrpo- i']n o 1144u 1, lIf t 14 X1), and I ( Iflli :I. 11I1(t 11l ush J' ia l uootr i ioled

by a wont tool nillet riot fall below the bsic oullin. 3'ie 154.!Xlll54)04 mtiajor ini j11stter 44 l(i h In 'tern l thirrtt l III1 Wlilt (v)rr, l
5
).,dligs, io A 11t ILL the lllaJ'lr

I i lru54)~rof the iazimmnla intsri lsI hreaiit)d f1 4 -, 744 f# 5l55V)M ,t s ti~s, i 4 , nA.15.So W 0 l I ... v.4 'IM ..... 1W -1'. ..- , .. ,. . , .,U.,,t le .5 - o7 1 . .f- it..5 . "-

thbread.
f Thee dimansiolns are the naliiurtn material or "go" ize, and are those which shold be placed ino the celirIxrinerit drawinig a itiO the toisrancos.
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T.pAI I 1.11.- -LDa it of aize and toleraices, rlasses 2 and 3, A metrian Nal'onnl 8-thread ser'ies, SN

Itlits of she slZ tulvhrances

______- .--.. .- .. . . .. -.....i...... . .. .. . . . .. . . . . . . .. . ... . . .I Ik, I L4 1 -4 2
E XT R:N1 A1. 'l'I1I{ AIi I . i. .I ..

, . I (411,) 1.12511 1.2.'1 37A) I Ic X1 1. 62A 1.70o 1 ."75 2. 01)1
Classes 2 and 3, major dialncter - . . ,i -- u .INS . 23I,' I .35,' . I . I . 71

, 
I .I-,'' , I 114

l1152 .1 I i2 . 1 U .,2 M r-2 (1)52

Cls ,os 2 lll 3, w i inor limnl,'to - ......... ... .-- - \ ax , lit', W ill 1 . 09111; 1 . ?2 1 l , I'. i 47 1 1 . 1. T211 . 41il, 
- a I ._ I t 1 411 I 511 i I 21, 1 4 1

ax 114 1.I 1 1. I15)1 4 1.' V- I .41s4 I I i-'- I .'Ip", 1 '-s
Class 2, pitch Ainller ,for gleral Ic,) . ---- In ' l %1 i. .$ 12 . li M 1. 1 1I5 2 1 41 I SI A! I. 1 1 . 7S: 1. 4.4

NI:!I-, I. it 314 I l ,1. I 1 2z iIx I. 1 .4 I l Ix I I .1I 11lum
(Clss 3, pitch dialile'r - ------ - - lin ... ' 1114 1,:1: . 111T) .'N77 I.4125 *. 5: 17. 1 1 1 I I. 7TS i 1.1I1l5

l.l' I . 15. .i 5, . il,' . .Ix lJ ] 11151 }o .- .4(5 11 ,, , .1711 - (175
INTo N ,. I I.,, I Iw II W70 v

lses 2 n.od 3., Major diamI'tor -------- . "I'll - ' 1.(41 II 1Mil .12. I , I ;. 4 1M .32-"62N) I -gal I, . .I (2,1XI

I i . Si, .941)T I. 17 1.- 207 1.3,117 1.4s0i7 I.l I7 1.7.397 . 14147
cl's,i' 2 allth 3, Illillor di;alieer ------- --- - i - . 7 I ) !l), 1295 I. 2,45 1. 37W15 : 1. 50cI, II''5 I 7.1- .1 71.-

11)i . Ill, .')414 111AM . l-i)', lll-X .111440 .01114

Class.es 2 aind :3, pitch dianiter -- ----------------.Miis. . II l I 1. 1 - 1"N34 1.zs I ..2..,'sl.. 1. *IM 1.711:3s 1. 4 I

1 121ir 1.11517 1. 1771 1. 3112.1 1.-427"4 1.55:1 1 .17,5 ' l ls: .1,.z 2
Cl ws 2, pitch dianuMevir (for genera (ic) M70, - 7 MM ' .1i M I . 1) .013. -.xr74 ..1 111141 .(lls)

(Mat.', I 1242 1, 1111:1 1. 1741 I. L -I.lI , I. 42 I . I. :,,7c: l 15751 1 ~ I I ( 1. 1 1271
C lass 3, pitch dia n 'hl r .... . ...--. ....... l 'x 9I2' . W15l 1. 1 15"5 . .41 . .. ,112* 1 . 67f,4i 1.4ll),I .il 3

TIi,1 of wIe andll t olvhlincc,- IIili t ofsieno) lscInx'a. .. .. ... . .. . . .. - . .-... . ......-- _____

t 2 2 I. 1 32 2 3 l !. 3 f I ~ 4

E XTRIN A ' nl k I ll j ha. iTE. ii. ill. In i .
(litsx 2. 12-74) 2,,"A1 I 7. .ll ) :1. 14441) 3.2 1 .VX :1.7,44, i :1 75M) 4 l0400

('lasses 2 ,and 3, TinJor fla r.... . lit r. 0ill . I 2. 1 , 2.) U. v) X -144 i 1, !-1 I., ;i., .;..l-I 
,  

:. I7 :v t.,
>1ol ........ 11152 0 .152 0152 0 .152 1115 :'2 1,2 . ,11 1.5 ( , ". 13)52

(lwssis 7)1111 ,1 nllo r I snider................. I ax 3. 1. 011 G 2. 11456 2. 3466 2. 5114. 2. 44(W) 3. :t i C4 :I2) l :I.g45u

j. ,l -.. ! 2,.43s 2. It 2.41 a It 2.1" 2,1 I 32.1144 1. lii . 3.4 4 I1 i 3.1t)1.
('hlass 2,1 pi

t
, idhis r ([(i"f gl Il uIe) - -'--i---l 32).. . . . - - 2.11:1 2. 157 2.4(171 2. 1111t i 2. !(iS P, : 1 i , 3. 36-,l 3. iM153

I, . .. . 11117 0.1110 .0117 11124 0 ,11:311: 1111 i .11133 (1 M M15
Mlt' . '.. 2 t11 , 2. 1(l414 2,IN xX 2.1541. 2.1.')11 3, l'sj :,,144 3 ,CSR :1. 0l41

(lI.ss .1, p1itc'h ditnitt.er. .. .................. ,I ili .. 2. 1I.11.1 , 2. 1l1I1 .l14. 2.11 l 2.1.144; 3. 1--.-, 3, 4144, r . .(14 3. 91I43

IslcRNaI. 'liiliiht' in)..... . ,llIS, J .15 77 M 1142 .1087 141(92 f1t1:1 .(0413 .44 .(415

-5;.l'3 2 lll d :, 11 jIllr I li1 " Ir...... ........... 2Nil 4 2 12) 2.21M
X
1 2. 51X5) 2.750(1 1 3. IX(4X 3.2 ) : 5110I 3. 7;"A10 4. (IAX)

I1 I 9i 11 17 2. I 1-7 2..17 i. 147 2.K117 1.1117 : 1, :11147 3. ,147 1. Xr)17
('las's 2 11n11 3, m1l00- iviii 'l" .. ....... .... N I, 2. IA 155 2. I 1 Z. 371.5 2. 15, 2. K715I I ,5 3. 3. t1.02115 3 3. x71ll5

j'l'oI . 0 . 14 i I 1 44 .011) .t .ily ' 0114? , .11t-1 .1 I .1 0149 .0148

Cl:cssus 2 n t 3ll 1.1itchl aliotvie...........- Mill 5 2- Isla ' . I IsKs 2. 4 1 :S 66-X 2-M (1 311 :1 16%4i :1. 4)x1 M IAN.4 3. it I11.4

t I I X I I('lass 2. plitch dito III'(r (fn l IitIva 115111. ......... 1.~ C s. 2114 2115' 2 ,42 21:1 .121- 1 :3 .42 301
0111nl7 .0)1( 011~7 ~ .114 1 .1301 I ..111:12 (I)7 1~ .111314 i 35~l

Cla s 3, pitch tilaincl .'r . ....................... ' . . (I ,1 221775 l.'NI) 3. 1741 :1.-V's 1 3. 67,-Q .1. 1714i
.TI . . f175 .14()77 , I1RN12 .11147 .{i 94 ! , 14.193 .M12 ( jIi , (4414 9115

Se footnotes lt Inl (I tal .
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T.xn h . 1, .l,zttits ofs 4 :, toicrac, clase R and 39, A rnh'rir'an National S-thrr'cd seril's. \ S lA?) i~moad

Size (Iil)'hi's)
t itifts (Jf sim.' :lt d l:Irr;ic I CON I --- -

4,414 - 1 !i 51.. :1

1wsI 2 Mt]3 ajdm o rNax -- 4. is8l 4. N1$.,) 4.7:gyl) CM ((n,4 25 P4i) I 1.511) .5( , 1 )94

,M4'SS ~~ .Ilj ill1i~l' . 1. 4 , 4. 41 '-IN 4. 7)4' 4. P8) Is '1:23as 5. 4SIX 7 .11, RAI I 9
To V I.0152 0 .4152 1152 01 i' 152 1 If.21) 152 i .1112 .011

C a-oi2 aoL , 1 1 3 mi i imel-r 'X. I aIx. . 4.1141 431IA 4.N; 4 . M NI45) I N-!t lit.141 . 844011

m ~I j *. 6Ms 4.4 1 8 *I.t451 ' 4 08 . it s. I SS II .418M
Q Si2, jIlich liHAiti'i0 clor gI' peril t .je1rIl .... 4. 551 4 51 ior. 115 4 4 4 l(S . IS17 5j* M11( S. 1.11 9

I JuS II 11:1) ('10 .0419i1144
U t a1 .4 1 8 4 0 1 ,1 9 G 1 3 9 1 4 -101 . 0. 1 1 1 i . ' 4 8 4 I 01 ( ' 4 3 4 4. 8

Class ~ ~ ~ ~ ~ ax' .,p11 lilo)' . ~ i 4. IT)) 4 10- -4.1(M It ;"x )'31' 5. l9 21' 54 8

4 11 I 4
C1Imwa,'s 2(4a1d .1, 1(4) 19 1 :1~INi'i M. x ill 4. 2.700 4.511414) 4- 7.50) MY 2.r111) X 51) S 41) r, 7.fl) 4;' i(911,

4. 17 i 4. 3G17 4.:!! 17 41 ',A 1.147 5.2 im 17 5,f - (54 A7
Classi's, 2nd 3, l1141o dia~l i'I 4. 12n4. 4I :7T,. 1. )29,- 4.X.80 . 1215 7)9 J4N7! V, R891

o f . 1- l I 1 -.
('Iasso.s 2 tand 2, 11 (1 htl'' . . AI lh~s 1.11. .S 4. 1M 4. 1)19(5 4. '('88 S. IfGm r,8 1711; 5I :Nh 5(1114.

('111562, pi'Cj gl;l lrY0 i ni, m '1 s50) IM x 4. 1,,235 4. 1:3211 J. I il-,' 4.11:2x I .5.21 5, 43X0 5. "11;3 . 5

ll:41)~lt Sas 9 4.1784 : 4. 12245 4. t-711ll; 4.028N7

Io ~ f 07 -lj ~ 9 .1))1 .1199 MIM 00111 .1012

I Plit il S)/l*(1 If b1)1' .. I Ititi~i Nsf forurd41 )'I)'' i) 1:0,4l 2.:loIa)'riis)' ela v lvli

to it N-q linor'I~ltu hr m-,frmiI k o i vvw iwhsi :w n .-nvllofol3 (.1" fr iiv~lov r II, -nch c ,; 3t 1el ar



TABLE 1. 12. --Limits of size and tolerances, classes 2 and 3, A nerican National iS-thread series, 12N

81 .(Io0nehes)

Imits o9ize and tolorances I_ -- ___ -5--) .-.- - ____ ___ 1,,_

EXTRNALi. 50K .ill, in. Ia. ill. in. i.
fJX|.1 .. 0.540 01625 6,01.875 0.7,00} 0.R 125 0. .50 u. 9375

Classte 2and 3, major diameter ----------- M- n ..... . 4i n55 1.3 .ell13S 6 "'till .7388 .N13 .B639 .923
I'vol .. .0112 .011? .0112 .0112 .0112 .0112 .0112 .0112

Classes 2 and 3, minor diameter ------------- Max ' . -1978 *4663 -52W8 53 .6478 .7103 -7728 .8353
S2iMax .. 4459 i .084 .5709 . 4 .,11 - 7:4 81209 . S,14

Mls 2, pitch dhmmeter (for gen.rl usa) I . 4403 ,M021 . 5W3 C278 .69013 . 7528 ,81M .8778
.ol .0,58 .1 oi .00556 .005 .0056 .0050 .00% .0056

Max . .4459 .6094 .5709 034 .959 .7584 .8269 .8.14
Class 3, pitch dianieLet ..................... Mill -. .44111 .504,4 .-5q69 .1119 ,7.44 . i 7P4

Tol .0.. 0 .0040 .0040 0040.6040 .01W) .( 1 .0040
]INTEasAr THIREADS

Classes 2 and 3, major diamoter ----- -- Min... .5 5025 .62507 .7500 8125 .8750 .9375

M il -.... .4098 .472- .518 .511 V, .50s .72,3 .791 .8473Classes 2 oid 3, minor diameter -------------. , . 422.9 .4'W0 ,5414)'I - 088 .713 ,71,"1 .8,6
Tol ..... . 0127 .0127 .000,K1 .1(1,10 .00000 .00 90 .00I0

Clas-se 2 and 3, pitch diameter ------------- i.... I -. .4451 .54 ,57011 63:4 .15! .75%4 .M20 .8834

fMax 4515 ,51-10 5M65 W .7115 .76,10 .821". .8190
Class 2, pitelh diameter (for general use) ........ 'Pl --. (UM .0156 .56 . (5 .0,156 .00511 - .5 1 005W

Class 3, pitch dianetr -----------------...--.- . . .4491) 5114 S... . G N 6191 .7624 .1 ' F.174
yrol.040 ,0-[40 14(1 . (IMM1 fail( (If Na-ll) -10 . (04)

Size (inches)

Limits of size and tolerances I

I I 18 I34 Olaf j lh 13 1;l6'

T in. i n. in. . , in.
[t1"R, M . 1.088) 1.002 1.210 1.i875 1M ..17) 1.312 5 1.3750

Classes 2 and 3, major diameter --------------------------- i.... -........ 1 11M 1 7 1. .... 1, 33 1. 319
T . 112 .0'112 .0112 .0112 .0112 1 .1112 .0112

Clases 2 and 3, thinor dianeter - ------------------------ Max - .8978 . W1(03 1.0228 1,(53 1. 147m 1,2103 1, 725

(Max '... 945 1. 0(14 10710 1.1334 1. 1159 1.15(,4 1.329
Class 2. pitch diameter ((for general 10) -------............... M it, .-. . .91113 1.012M . (Xv1:1 1. 127 1. 1403 1.2528 1, :1.5.

I 1,oi . .0056 - (050 .156 ,0018 .1(155 . (O56M .0056

M x .... . 9459 1.01184 (1709 1. 1334 1.195 , 1.4 1.3209
Class 3, pitch dimoter ....................---- -- n-....------------ - - 1. 4(44 1.) 1,1294 1. 10119 1.2.544 3, 3169

[1ol .0040 .0040400 0040 0014 .)0 .(o010 .0040
INTERNAL T~iEAnS

Clas.ses 2 nd 3, raor diameter ----- --------------------- N ... 1.0LO 1. 0625 1.12.50 1.1875 1.2,500 1.3125 1.3750

MIn .91N .9"12.3 3.1348 1.073 1 159 1, 2r23 1. 2848
Classes 2lnd 3. bni or diameter .------------------------- - iax. ... J1M .W13 1.10438 1. i163 1. 1011M 1, =13 1.938

ITol ..... . (X01 .00 ,)010 ,0090 , O1)0 .0090 .0011

C lasses 2 and 3, liteh diameter -----------------------...... Min A ... . 9459 1.0MM 1. 0709 1.1334 1.115 1, 2514 132090

C"is 2, ;iul ie.16t-i (((Mgnea usl) -Mi - .515 1. 0140 1.0765 1.1MOO 1.201.5 1.640 1. 32N5...o . . 0J056 . (45. , (,KI5 .1f).)50 - w 5 .nSi ,1105(1
IT~la I ,.( J l 0124 . 749 1.17 I I9 1. 2624 .34

Class 3, pitch dimeter ------------------------------------ J Ito'. 00140 4U .024040 AO. 1(0 1.024 1240

See footnotes at end of table.

140



TABIE 1.12,-Limits of size (and tolernccs, classes 2 and 3, A mcriCrdtt Natiownl 12-lhrc(Zd Series, 12N-Con.inled

8!ze (inches)

Limits of sl.e and tolrances

"I IN 1-34 3 2 b

EnNA!. TEmvi in. in. ff1. nl. Irl. is. in. in.
IY N ,[, 1.4 375 1. ,) 1. 62,0 I.7,0 1 5750 2. 0) 2. 150 . 2. 2.")

Clasw s 2 and 3, major diameter.----------N in. .... 426i3 1.448, 1.6).4 1.7.M 1. W.0 9)0) 2.113M 2. 238
0112 11 12 112 .0112 .0112 . 0112 .01 12 .0112

Clases 2 nd 3, minor diameter- - -------- Ma 4... 1. 333 1.3078 1. 5228 1.6478 1.7729 6 , 8978 2.02= 2.1478

1Max . . 333 1. 4459 1. 5709 1, 6959 1. h209 I. 9459 2.0709 2.1959
Class 2, pitch diameter (for general use) -------- in ... 3778 1. 44) 1. 5645 1 6q94 1. lli3 1. 9392 2.0641 2. 180

.o.. 06,0 ('050 .00.4 0065 j ")0'4 .0067 .0(eW 0069

fax 1. 3S34 1 4459 1. 5709 1. 6950 1. 209 1. 9P4.59 2 0709 2. 1959
Class 3, pitch diameter7------------- ------ in. 1.3704 1. 411 1.56M 1.6 113 1. 8103 1. !H 12 2.uv66I 2.1921

[ io .. 0040 .0040 .0045 .0046 .004e .0047 .0048 .0018
INTERNAYl THREADS

Classes 2 and 3, major d lameter ------------- in s_.. 2.4375 10 0 . 6250 3. 75M 1.8750 2. )00O 2. 12,50 2. 2500

N, in.. 1.3473 1. 409 1. ,,48 1. 5,98 1. 848 1. (" 2.0348 2. 154
Classes 2 and 3, minor diaitter --------- -,Vx 1 I.3563 1. 41M 1..3,8 1.6. 1.7938 1. 9184 2.41438 2, 108

OUl.) .001)) .0090 .00)W .000 .MIX8) .10, .00)

Classes 2 and 3, pitch dialeter .............. in'... 1.3834 1.4459 1.6709 1. 6959 1. 8191 1.99459 2.0709 2. 1959

I d e g ) M ... 1. 30 1, 4515 1.5773 1. 7024 I .8275 1. 1152fi 2.0)777 2 2028Class 2, pitch diameter (for general us.) ------ -)'ol ..... . O, ,014 .0065 6.146 .067 .0008 .0069
Cl" n, .ic. .. 74 1. 4409 1, 57-1 1 825v 1.9506 2.417.57 2. 2007

Clas4 3, pitch diameter ---------------------- l004o .0045 .1 )4( .004 , 7 .0048 .0048

Liini ot size nd tolerances I 2 2 e (Inches)

S 231 2 l . 2.) i 37 3 ,6

EXTERNAL TuiIEAiS in._ ii. i.. i .

0112 .0112 .0112 .0112 .0112

Classes 2 and 3, minor diameter -------------------------- Max 4... 2.2729 2. 3978 2. 5228 2. 8478 9. 7728 2.8978 3.0228

jiMax 5. - - . 329 2. 4459 2. 5704 2. 6959 2. h82o 2. it59 3. 07(,9
Class 2, pitch diameter (for general use) ------------------ N'Iin .. 3139 2. 43 2. r,o,8 2. Q2,7 2. 8136 2.345 3,939r35

oI ," '7) ... . 7 A1071 .0071 . 172 . (X73 . 074 .0074

INila t 2.3MV8 2.4459 2. 57W0 2. 6959 2.8209 2.0o459 3.0700
Class 3, pitch diameter ----------- ------------- ------- in.Mn 2.3160 2.44111 2. 2.00819 2.8,8 2 .008u 3.40657

11,01... .0041) - W49 .0050 .0050 .0651 .0051 .10052
INTERNAL, THREADS

Classes 2 and 3, major diaieter ....................... M in -_.. 2.3750 1.1000 2. 2.5 2. ;500 2.9750 3. 000 3. I?50

(Min. . 2.29.18 2. 4q98 2. 5348 2. 6598 2. 7K-18 2.441 3 0348
Classes 2 and 3, mines diameter ...........................- -.... 2. 2935 2.4 )1 2.MU132 2.x Y. 92- 3. o)34

TO 010 .- a"M .0090 .0") .1 )1 . O00 .1)0

Classes 2 and 3, pitch diametr ........................... Mlin G.. 2. 3209 2.4459 2. 570) 2. 659 2. 820 2. 0459) 3.079
I f~~~~J Max 2. 3270) 24,0 2 57g .01 2 22 291 .I7<

Clas 2, I)Itch diameter (for general use) ................----------- - .71 , 321 .4r30, 2. 5780 2 .703 1 2. 1282 2 %,m 3.07M
1 .)) 71 -00171 .W72 6,6473 .is4 W11742*'35M24qi . 5,Mj) 2'.7(919 UN2.2 W, ' 15 3.7il

Class 3, pitch diameter .......... . . ... i 2. 325 2.4.1 2 50 51 0 04).049 1)40 .090 .,,,)51 .1,o.51 .001 .05

See footnotes at end of table.
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'~* ,~i: .11. -fi" Isof *-ize an id Lole, c art-, dosc eiti ,Amiictt? A'alinjiqil it;-Ihreaqfru Ri it.%7'

Taini7t-s- of,, litii's ,n( -itwiv 1- Sim fl

E' X T)inq. '. IHI F A INi 11,~ Ill. li.

I 2 ind 3i, '(Ijo Ill.wh- 7ii to i. i. i
usI Ns ' IN 91 I' (1' 14 I 1.1"'f I 11110 1. 1c 1 -741 1. 30AF

i4asl-4 2 told4 'I,( (4(2. .11l-e . .. I"N1 673f ~ ?A11 qzini'1 wII .i I s 173321 1491 (fl (44
77i-i .i~t T, -. -m I F '1 4;) 1 A r

('lass '2, pIt th d hsziiilir (fill geiw rl listl - A - p 7lii 7 V Z'(: StlP 17 *W42 .71 I .I 117fc I. 14 15~ 1. i1II I 2(8)

ChIS." ;I fdxl~ 111UTI l .... ' .. .. 7 ' ! ''Il 12 :-14 1 111 A I. ire
T'ol ! Iff 2 lxi lii (4! 4 (XI;7 f(lax .x:V 11Xi94 W39fus

lN TiN l. IiIIAtII

('lasses '- na 3, majior d1Iii;tr.......Mit, 4' 1 Z I . 01)425 1. 12501 1 .Ix75- I .254411312t

I lIr, I2 VA 714 .9'7:i m; Isi~ it3A llV (1 1. o!73 I : I S'.5 " i 12 nix
C'IlasseS' 2 aol( 3, iiiiitoi I1 iasiitetvr ..... - %It N ifill ri .. - 7- oo' I ix., 1 i; . 1 77S I 11 13 1. 292

{3Tol 00.1if (tow; Im4l'; l$'A infit 14:4] .1413'U I liv 1 40 ' inl Uut -x'

('as 7011 7-tc 1!t1''1' Iti' Iiir I -f;! J(Y&: :I( ' 101 11 .iA';9 I iltu I2 l . 1 271 P
i/lust 2, pic (Ij5 .147, (vI,2 '"''ru I ''Y. x.151 1 I.22 i . -141 1 I. 2774

(T N! u(I( .1 4I 12 *1'4.: - iif'il V, ' I .14175 ,i4

[S Ii. .7(W4 77111 f, :11 W,117 I Si 1 t Ii't I I 1. I1, Il! 20!4; 1. 27191
('lass N1. p'itchi hiamiti'r----------------... 1%I : .\ 7 21 77 : ?':11i Sn i I fx1, ii I . i; I .0.s0, 2 1l.',Y7 1.21311 1 .27!,S

03I-.. ~-2 - 14)35 113011 - (94i -3 (X?-13:7 . .m 493h I A); - 5)

Slot- J(lii:11 q)
1,liiits ofi sisi' milU tol'rijli's -- - - .-- -.--- *- - - - - - . - - - -

I )'..jfl

Classs-s 'a d 3, snj~ liu-tt-r---------.. ...... 1zs 1 4!3i'i I.14 Fiiwilli'- o 1. 74101 I9"N! iv,
- u~U .(14 r' !res jCF I .4 1).K ((551 'f011) ((en) Wuilfl - xmi-

Classes 2 an'd 3, linoixr 'iitiu Ir ---------- Mti',.- .2911 1 :V4)1 j I. 1 1 1. i- as I !Aii Alli I 1ISIS .!1, 7511 1.146154

IIt~ - T;1114 ' 1.94:1 1.1 1 !1 '' 1 41 xi .I P;9'l 7QAi 1Fu I M I 1 54
01112 'V, ltiuli iamreiter (for igint'ral isi.) illn 121 1. Um A113 1 I -' I I. -51 I I - 4 1 1:11 1. 715 11 1i .i o1. 1tx~ 0

9r144 of()t'J .- , ujr( iS (Xi"X 00.',,S 0417)1 159) .lnnni .iliti

Cl.s X.1t1tiiii'p ......... J % ~ Il I 3x"4 1 1.'.!11 1 'I I 1' i I5 11 i' 1 1,1 . 144 1 . t 77i I Kill ~
I Cio15 I1'!211 1 4 1 I 1 ! ','1 -142 -"7 1. ) l :ll? x

Classes 2 t 3, pichd pitjr --------------- , -- -- : *. 1 91( 1. I ' 1 1 .' Ae 479 I -' i I 1 2 i.x i I :i-

I~i 1.3 li''~' Iis f fi'lm I IA 1 j. 0011 fll.4: 1 : it)i 1 4
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I . n33'; 1 injyiI . 117 .'1 1' F . i A14 I I 17 'A . .4 11 lu1 719 ' t:0 1 xN.
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TABLE i3.-Linits of size ind tolerances, classes 2 and 3, American National 16-thread series, 16N-Continued

S izea (inches)

I,1ntt of size and tolrances 1 2 91w 2Ich s2

2 2Moa 2 j 2M6 251 2Ms 2% 2MG I ] % i 2)j
- _______ __- _________ ... . ,......-I-. . ...-... . .. .. ... _ _ ___-__ __- -... .___

EXTRNAL TPIRENEXS (a. in. in. in. in. in. In. in. In. I ,'.
,Ma.... 2.41001 2. 0,25 2.12r4) 2.1h75 2.25 2. 312-, 2.37.50 2.4.75 1.010 n 1"2,T,

C(lwa.,as 2 and 3, major dianieter -... WMin . . 2.0535 2. 1IM 2. 17P,5 2.2410 2.3 .35 2.3W 2.42"5 2,4.10 1 oi
1ol ..... 0090 .0096 .0084 .090 .0990 .)m fl0 .0090 .0090 .' 1 *0

Classes 2 and 3, mtiioi diameter .......... Mar 3-.. 1.92,3 1.9858 2.9443 21108 2. 173 2.2M8 2.29M 2. NO. 2.423., 2. 5A&

Max'. 1.9501 2.0219 2 [0*44 2 1469 2.244 2 2714 2.3344 3.39N 2.454 2. ,44
Clas 2, pitch diameter (for general use).- Mill --... I "4 2.015, 2.0782 2.1407 2.232 2. 26, 2,3281 2.3 0. 2.45T30 2.1779

11'ol- -.-- -. - .001 .0062 012 .(062 . 0MI .0063 .041A .00 4 .C06

'Mx i . I. 9.4 2.0219 2. 0844 2.1469 2.2094 2.2719 2..34 2. 394 2 .4594 2. S,144
Class 3, pitch diametW.r ---................ MIn. -.. 1.95-51 2.01764) 2. (001 2. 1421 2. 2M0 2.2A375 2.3 30) 2.3 "24 2. 4549 2. h7W9

...............................0013 .0043 .43 .0043 .0044 OM44 .004.1 .0W45 .0045 .0049

INTERNAL, 'I3R 'KA11

Classes 2 and 3, major diameter --------- Min 4.. 2. 001M 2.00625 2.12N) 2.1875 2.2500 2.3125 2.3750 2.4375 2. 0&W 2. 6250

|Min . ,932:1 1.904 2.0573 2.1198 2. 1 h 3 2 2449 2.30T. 2.3041, 2.4123 2.157%
Classes 2 and 3, "nor diameter --------- M x 1.9403 2.010 4 2. Or49.l 2,1278 2. 1 I3 2.25 -2 2. ItA 2.3778 2.443 2. ',.;3

n o. . -. . . . 9 .0080 .000 .01) .40.4) . 10 .000 .0AW) Ow.)"I -m

IMiln I.. 1.19591 2.0219 2 0),14 2.1469 2.20144 2.271 2.1344 2. 39169 2.4594 2. ,.4
Clas 2, pitch diameter (for general use)..j Max-.... 1. 55 2. IW 2. 0014 2. 1I3 2. 21,M 2.2782 2.3407 2.4AI33 2.45" 2.5-'.

Tel ...... 001 .0061 .0032 (1)2 .0102 .(4142 .0003 ,00( 00,4 ff" X

NY I 1.1459 2 0219 2.44j 2.1449 2. 20M 2.2710 2.3344 2.3.19 I2-4594 I 2. (4
ClEus 3, pitch dlam.ter ................. Max .... 1 t7 2.0"2 21 2.112 2.2138 2. Z763 2. M.344 2.4014 7-41149 2. !,4Mg9

" rl............004 43 ,o43 .0 044 .0044 .0044 .0S04. 5 .(h

SIo (lInches)
Limis of sizo and tolerances I f-

2%4 2fi 3 3 j 41 . I~4 363

EITERNAL Tixerne in. in I I. in. in. In. 17a. in. in. In. In.
( -. -. 7 2 87.50 1 3. ("1I 3.125% 3.20)4 3.S7:A) 3,. i. 3.A .3. 7500 3. qzo 4. 1, 4,%

%la.se 2nnd 3, niJordlantr ........... MIn ..... 2.7410 2.91W 2.11W 10 3.1150 3.20 4 .3149 3.411 3,044",, 3.741 3. W") €.10llH
O~ 009 .0 .0090 Wi4X4l .01 .0090) .0000 0094, I 0000 ' .0090 .4445

Cla4se. 2and3, minor diameter ......... Max... 2 9733 2.79 2.9-3 3.043 3,17.3 3. 29,3 3.4233 3..83 3. 6733 3.7983 .023.3

|Max 1 2.741M4 2. 4344 2. 1594 3.40844 3. 2M 3. 3 344 3. 4594 3.40444 3. 7104 A3. M4 Al . 954
Ol).*4 2, pitch diameter (for general use)-. M In.... 2. 70"4 2.8278 2.9527 3.10776 3.2025 3,3275 3.4524 3.5773 3. 702) 3.8272 3.0,2

IToL..6 0 . 0067 .008 .0 9 . (00 .0070 .0071 .0071 . 00172 .0072

1MaX 2 V794 2. 4,44 2.19594 ..044 3. 2YM4 3.2444 . 04514 3..1444 3.704 3. &344 3,. 954

(lasq 3, pitch diameter ...............- -Ia-... 2. 70H 2, 92914 2. 954/ 3.0707 3. 204A 3. 329 3. 4545 3. 5795 3.7044 3. K4,42 .9543
4Lo . 00,16 .10046 .0017 .00-47 j 0018 . o1 I .0040J . (.49 .0050 .0654 ,()51

I.r44.iN AL lR, RAI)5

Cla.nsss 2a an 3, major diameter .......... i MIn 4 .. 2. 7500 2.876 .3. 0000 3. 1250 3.25,80 3.3750 3.500) 3. 2rU0 3.7500 3. 87,4 4. w04)

MIl l. 2. 4373 2. W(73 2. 9324 0,0573 3. 1 23Z .3 :0474 3. 432 3 5573 3. .A23 3. W)73 3.943
Class,! 2 and 3, uiluor dlamoter -. Ma.... 2. 11903 2. 8163 2. M 3. :j. :9"4 1101;4 3, 3 1 T41 3.4442 3. 50,C) 21411.11 3. 81 3. ' 44

................... ...... 080 .00444 .14083 .4If Ow . 00w) .444 .008 1 .))0 . 11044(1o XJ9 .00801 .457'dj

Nl h, 2.-701
-
1 2. k'.%t A 92 MIA I I{ )N.4 .1. 21"i11 3. T1]i4 . 5,4 3.. t -%. 7oi) 1 3. $.14 4 3.9.S9'M ' 2'!.2. i [ (5.4 3. tF I 3241 3. 3444 3. 45(4 51 4 :. 744144 3. 4| 444 3. 14'41

Clas-s 2, pitch dWanieter (for general 41 --.. . 2. 71.44 f2,"4t4I0 2.11(1111 3. 4)412 3.34113 3.3413 3. 4)1.4 r35If, 3 7 3 3.i
jin ... ( ) 5 W7( I .9(72 172
15)4'' .. ~ 2.744 . 4.31.1 -. 441 4 3 1481 4 . .049 3 :3:.4 3.4)4 74, . 5844 :i.7)4,t :4. 8344 3 ,,4

Ci 3, pith dianter ............ . 1.. . __. 2.744411 2. Kt) 2,-11 3 )~1 3.2412 3.3342 .,344,43 3.531 .7144 3.8 144 3 4

" hi t' j . .... .{010 . .14444 4 7 .14}47 .47 -(g41( .4)4 . 140414 4 (1}114 .(.4)15( ,9050 ,1]

I Pltch-diajnets.r tolrau144-4 I lini , 1 44dv1atlo s lo gof le' a I'l i l],. '1 4i.4,181 2 tolra145 are based 11 fnriniint ll In)I,) 2.2,14.141 4, p i'ln 119 ab , rith 1414l
thlreadi or 10 .in. 'iii" ri~vui 4 toi,.rai 'its a~re 704 ]xnrr'f4 t of' tlii illy 2 t4I14rnllcs T|'I'O 34i-ln. sire[ beinhg Irl the A nlirlcali Nttonl 4fi .-th.194, rh,,;. , tl I tirre

(or this I n i , rr.q1onds ) to Il srl,,i.
I MtWandard s147e Cirril I of til. A nu n'-ri, Na4tl4lMi,-thr,-wl .ori's.
I 5I4 ivnns'Io4n given4 for Ow4 iirXliiilll iIi4,1, lltlir d iilln-r of1 t i, xt-rniul tlhr tl ar fiIgnr'A to ti' I41t-rserl.n4 of t1h wori-tol atr' with i .4t1h-r li,- tlironni

en'st 141,d root. 'J ! (, Iln4lor44444i]t 1(if41r thi ,.x 4 ,-n.i1 thrilI slall bf, thiat corrslul(14 e tost flt ,t1 14,- nl e, r lai1e4r of the ( i ilillIi lll rl thr, L
Oqlil to1 X , a)' Illy Im114 11t9 ;imlrird bv i;;0l4rl444L11 0,044 I4, fromb the Ti hii4 pl4'4h di imhr4i- r 114 e1terlnal th, .

, Illne nsiorls for tlv, in lin ,n wlvsj r" ilIatL.ter of OI,. Iilrtl i lirtIsl itlplontol 4', ( i4e iltsie 1 4 X p) an d 1t1 Il ' ri - fit th,, uinjl r 'ii;,.,,.-' p ities.,) }y
awlrir tool 4u11 t11 a ll lo low nl . b14 " 4rnsi lI , 'h 141411I4I444HII Iln l r of f11, Iint.riud flhr, shall i lt I,,f th1.t irr -.444l oi- t,, 1'' f at 4 h). Iilo 1 4 r dIle'n.

etr of i ll 141 ll lii!' lotrl l (4r4.a,4 '44144 fo -. i X , 1 14 I llay |-i lit lr4 i hy 411l441g 11.4196 In. If thi pLl iI t ch lll i 4d41nu4 44.4 of tw It "r-,I thr.acd.
* 1' tl P,44 ) lllin 'Jll' 4ro tim IaiK1!ti 41e41roaLer1 I or "go" . zc, aund are tho which 4hou] (I b pli4c4d on te coin 1(114!11n dr,,wing with litr tohrIe4we.
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______T 'Vs i' 1j; . I4I.-Allowoncce and tolerances, clzssc'; 1 nad' ±

Clams I (C~s 2

TLtrsid jiTrMjo lw devla ttons lkvlatIotshin Wilt. Major I Ia! devIathons 1evlittlcsin halt-
410bh olIaine.e, 1! icl- -mno.lsi~ rig avigli coi! tznidxg [dlarrpeer I 1thb sainlinig, 11ii] I cosliqurlip

Alo ace tlerances, d lni,ter nv half ct one -hal!f of tlric'l I dattri-ter llE-ll or uni-lit! Iof p 1teli1
exirerijel tolraiiiis gdtchi-dlamit (r ilteh-il lain,r ecit-lit'ri ttiTclCS p1th- liIr t lan n.'r tul.rC.

tuh-rioa tolerariecs, ail wle

12 j 3 4 S 6 7 ii 1(])

In in. in. in. deg inn fo b. in. i:1. dep mi
so0 0.1(xX7 0.1148 0I.0(024 0.11M07 3 401 0. !1514 0. tv!l oi 11)(13 2 r3,
72 1 t01 (K .1)) M1125 RW1l 3 W( 1136 .11(115 00015 2 22!
64 .00107 (kin2 .00261 4114111 3 '111 DOM51 .01 (Mii .1115 2 WI
56 .016 1)(156 .ff021 .0009 3 0 WHO41 M020 .11111W 2 8

,I001m .0062 .00131 .0((1 2 50 .1(144 W1127 .11Y1 2l 1

44 .000 .004 .0032 I .0101 2 41 W1(46 .10?. (M7? 1 5
40 141 ( 1110; .WINS134 1011 2 313 048 .114H024. '"1117 1 A
26 N0'it I 0172 . I tin0 . Io1 2 2X8 .116) Wq!, - .1111)/ 1 4:t
32 ()W1 . 0;)761 1 X33A 11611 2 19u (151 .1117 .111(18 1 39)
28 MN12 (011 W143 M01 i ± 11 kI . 1WI62 W131 flom119 1 39

24 . (E;3 .092 . V .114104,13 2 1 .Kn tw01 .1116 1111) 1 31
2000, .0102 Mr,15 :11 I 7, 1lX Ai 111,1 2

18 .6(1 .0114 .0057 fx .1611 1 £8.11M1 .N14 I1l2 1 2.
(6 .0019. 026 .0M3 .001lk 1 15 r, I .59Q21 1111 .00113 1 22
14 . 0021 .041 0170 .0621 1 .52 j 9.118 :111411 )(1

12A022 .1111 17 c1,l 1 'A) .11114 1 .1(52 .111 1 17,

1210024 .613 .(1)72 W023 1 411 .1112 (1)38 00 1111 1 17
1 .00261 0!70 (X18, .002.% 1 47 .1111 ]A12 lxiiW1? 1 14

10 Ot1liq i 51114 I .1)19I2 .(2, 1 45 0 12M .1(ft I1101 1 13
O '00121 .211 . (C100 .1112V I 4V .014b, 0017. 111 12M

M34(ts .0222 .111 .0132 I 1 4Y2 W1112 .00(71; .101122 1 (
7 .0031 .024S 01124 .0o3r. 1 391 .01721 .1(M8.5 :11125 1 11

.014 .20 .149 1:42 1 40 .0202 .11111 1121 9
MU115 AIMS.3 .iC 01X1(9 1 317 p 0.232 il 1111 00133 1 Ii

4.00.57 .0318 Olmw .(K1.11 1 311 F.12!,, OP2j7 .0 1tS I 1
4 (h.0(14 .0408( .02114 j .,41~l 1 33 012A)1 .0140) .1140 1 4

1 lie tweeri any 2 thirotI1 noit fnrthefr rqm~rt th(an tlii )vtrig of nI w131B II t
GThe tohkrances in colunt 2 app~ly to elims 2 i iiliilalhct hot roiledI mate-rial, NC wxid 8N sprles.

TAsI.E 1. 15 -A 1101clllrca al ttilerawlll'1'c CI1rIs .9 and 4

ClIIass 3 iClass 4

Throils, perT M" io lxsil Irviol ithnis in hicl-I Lcc &' tlvlautnris D 1)0 :at n In hilt-
ilnch cdiii.- Zr Pitchi- Itl.m'0 tovitillmt I :1 tj1 N5 jor thou,- I 11crPrils1itcliult- col liiliS oily!" tifmliIlmit

tlmratI , 1;'11tr i 'Ir b"er. cori 1161 .o r tajletif m 011 1 1- M If pC itch

1 2 3 4 51 7 0 10

in. In;). in,. deg vals in, 04. in . - 7 4r01
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TA lUi -1.17.-Seoing plug gages, American National Pcrew Aread --Contlniod

W truncated setting plugs Baslo-cret setting plup

Nambw Plus for Go" Plug for "Not go" Major diameter

%trmla pet Imul Class
l Pc Major dianeter Major.diameter Pitch diameter 0o i Not go I

_________ ~Pitch dl._____ _____
ameter

Trunoted Full Truncatod Full Plus tol. Minus tol. Wand X W and X
gage gage tolerances tolerances

2 3 4 a 6 7 8 9 10 11 12

ha. in. in. in. in. in, in. in. in.
2 1.028 1.0625 1,02640 1.0454 1.0625 1.02130 1.02130 1.0625 1.0625

1HO.l NEF 1.0323 1.0630 1.02625 1.0449 1.063f0 1.02145 1.02116 1.0630 1.0&30
3 1.03M8 1.0625 1.02640 1.0469 1.0625 1.02280 1.02280 1.0625 1.0625

1.0323 1.0630 1.02625 1.0464 1.0630 1.02205 1.02265 1. 0&30 1.0630

1 1.1023 1.1211 1.0283 1.0778 1.1211 1.0159 1.0159 1.1211 1.1211
1.1016 1.1218 1.0281 1.0771 1.1218 1.0161 1.0157 1.1218 1.1218

2 1.1062 1.1250 1. 0322 1.0856 1.1250 1.02.37 1.0237 1.1250 1.1250
N.1055 1.1257 1.0320 1.0849 1.1257 1.0239 1.0235 1.1257 1.1257

3-7 N .1062 1.1250 1.0322 1.0882 1. 1250 1.0263 1.0263 1.1250 1.1250
1. 1055 1.1257 1.0320 1.087.5 1.1257 1.0265 1.0261 1.1257 1.1257

4 1.1070 1.1258 1.0330 1.0019 1.1258 1.0300 1.0300 1.1250 1.1250
1.1063 1. 1265 1.0328 1.0912 1. 1265 1.0302 1.0298 1. 1257 1.1257

2 .1079 1.12-50 1.0438 1.000 1. 1250 1.0350 1.0359 1.1250 1.1250
1. 1072 1. 1257 1.0436 1.0893 1. 1257 1.0361 1.0357 1.1257 1.1257
1-. N107 1. 1250 1.0438 1.0924 1.1250 1.0383 1. 038.3 1.1250 1.1250
1. 1072 1. 1257 1.0436 1.0917 1. 1257 1.0385 1.0381 1. 1257 1. 1257

1 1.1097 1. 1226 1. 0685 1.0967 1.1226 1. 0606 1.0606 1.1226 1.1226
I. 1091 1.1232 1. 0w 1.0961 1.1232 1.0608 1. 0604 1.1232 1.1232

2 1.1121 1.12.50 1.0709 1.1014 1.1250 1. 0653 1.0653 1.1250 1.1250
!4.-12 NIP 1.1115 1. 1256 1.0707 1.1008 1.1256 1.0655 1.0651 1.1256 1.1256

3 1.1121 1. 1250 1.0709 1.1030 1. 1250 1. 0669 1.0660 1.1250 1.1250
1.1115 1.12.56 1.0707 1.1024 1.1256 1.0671 1. 0667 1. 1250 1.1256

4. 1126 1. 1255 1.0714 1. 1055 1. 1255 1.06H4 1.0694 1. 1250 1. 1250
1.1120 1.1261 1.0712 1.1040 1.1261 1.0606 1.0602 1.1256 1.1256

2 1.1145 1. 1250 1.0844 1. 1061 1. 1250 1.0790 1.0700 1.12,50 1. 1250
11.-16 N 1. 139 1.1256 1.0842 1.1055 1. 125A 1.0792 1. 0788 1.12.50 1.1256

1.1145 1. 1250 1.0844 1.1077 1.1250 1.0806 1. 0806 1.1250 1.1250
1.1130 1.1250 1.0842 1.1071 1.1256 1.0808 1.0804 1. 1256 1.1256

2 1.1153 1.1250 1.08800 1.1078 1. 1250 1.08370 1.08370 1.1250 1.1250
154-18 NEF 1.1148 1.1255 1.08875 1.1073 1.1255 1.08385 1.08365 1.12.55 1.12,55

3 1.1153 1.1250 1.08890 1.1094 1.1250 1.0815130 1.08530 1.12.50 1.1250
1.1148 1.1255 1.08875 1.1089 1.1255 1.08545 1.08515 1.1255 1.1255

2 1.1746 1.1875 1.1334 1.1639 1.1875 1.1278 1.1278 1.1875 1.1875
1sle-12 N 1.1740 1.1881 1.1332 1.1 W13 1.1881 1.1280 1.1276 1.1881 1.1881

3 1.1746 1. 1875 1. 1334 1.16.55 1. 1875 1. 124 1.1294 1. 1875 1.1875
1.1740 1. 1881 1. 1332 1. l649 1.1881 1.1296 1.1292 1.1881 1.1881

2 1. 1770 1. 1875 1.1469 1.1686 1.875 1.1415 1.1415 1.1875 1.1875
lfia-16 N 1.1764 1. 1881 1. 1467 1. 1680 1. 1881 1.1417 1.1413 1. 1881 1.1881

3. 1770 1.1875 1. 1460 1. 1702 1. 1875 1. 1431 1,1431 1.1875 1. 1875
1. 1764 1. 1881 1.1467 1.1696 1.1881 1.1433 1.1429 1. 1881 1.1881

2 1. 1778 1.1875 1.15140 1.1703 1.1875 1.14920 1, 14620 1.1875 1.1875
1i3.-18 NEF I. 1773 1.1880 1.15125 1. 1608 1.1880 1.14935 1.14605 1.1880 1.1 &0

3 I. 1778 1 1875 1. 15140 1 1719 1.1875 1.14780 1:14780 1. 1875 1. 1871.1773 1. 188A 1.15125 1, 1714 1. 1880 1.14705 1. 147CNS 1. 1880 1. 18&SO

1 1.2273 1.2461 1.1533 1.2028 1.2461 1.1409 1.1409 1.2461 1.2461
1.2208 1.2468 1.1531 1.2021 1.2468 1.1411 1.1407 1. 2468 1. 2468

2 1.2312 1.2500X 1.1572 1.2100 1. 2500 1.1487 1.1487 1.2500 1.2500
14-7 N C 1.2305 1.2507 1. 1570 1. 209 1. 2.597 1. 1480 1. 1485 1.2507 1. 2507

3 1. 2312 1.22,AX) 1.1572 1.2132 1.2.1X) 1. 1513 1.1513 1. 2500 1.2500
1, 205 1.2,07 1. 1570 1. 2125 1. 25717 1. 1515 1.1511 1.2507 1. 257

4 124 1.2108 , .1)(1 1. 2161 1. 20 1..1550 1. 1550 1. 25) 1. 20
1. 3 1. 2515 1.1.578 1.2112 1. 251 1. 1552 1.11"S 1.2.507 1.2507

2 1. Z129 1. 200 1. 1I6, 1.2146 1. 250( .105 1. 6( 1.2001 1. 2.0
1$1-8 N I , 2:122 1.2517 1. 11NO 1.21311 1.207 I. 1607 1, 16013 1.2507 1. 2507

3 I .129 I. 25(M ) .I 148 1,2171 1.25AX) 1. 163)) 1. 1101 1.2,1(w) 1,2 5i0
i. V2 1.2%7 1. I6 I. 216. 1. 2507 1.1032 I. 1628 1. 2507 1. 2507

I 2347 1.2476 1. 1035 1.2217 1. 2476 1.1956 1. 181 1. 247)1 1.2476
I 2341 1.2482 1. 19:13 1. "21)1 1.2482 1. 18! 1. 1 85A 1.2482 1. 242

2 I 2371 1.2:(g) 1. 111519 I. 224 1. 215O0 1. 1)43 1. 11101:1 1.218) 1. 2.'8)
I t. 1 N F. I 23f, I. 2"4I I. 11P57 1. 2121A 1,251 I. 1)5 1.1)) 1.25061 .250I

:1 I 2171 I, 2;(44M 1.1)49 I, T2) 1. .2;H) 1.1)1) 1.110 I, 2") 1.2,41
I 2M . 1.2,14) .1)57 ..271 1.2 4) I 1.1921 1.11)17 1. 2UNI 1.2,16

4 r I 237f, 1. 245 1. 1)4.f 1 .2: 105 1.25(5 1. 1i44 1. 114 1. 25m) 1.2.00
I 2.1704 1. Z1) I . 111.1 . 224) I1 3511 1, 11141 I. 1042 1.2506) 1.2.44)6

I 2 I 24" I 2-d111 1 211141 I. 2))M 1,2TO4) 1.21:) I. 2103%) 12M4) 1. 2,M0, .. 1 i 20414l I, 2'441)1, . 211)42 1. 211) I.25(141 1. 21 4 I, 2+1437 1, 2.5,04) 1,2.(44)
'I.:1 1.254'41 V .A A 1I 24.2:27 ,1l. 2.N11 1.2141 1, 2 13" , 2,1 I, 21VI)
2.I1)1 I. V04 . 2W 1 23' 2 "1A) I. 1 4 1 ?% ,1 1, I 2.s I,

20112 1' Ua Copy

3etAvail, able Copy



TAULx 1.17.-Sciting plug gagee, American National screw threads-Continued

W truncated setting plugs Bule-crest setting plugs

Nomba r Plug for 000" Plug for "Not go" Major diameter

Ibleaft Per Ignatien ChoauInch Major diameter Major diameter Pitch diameter Go t Not go IPitch di.____ ________
anieter

Truncated Full rruncated Full Plus tel. Minus tol. W and X Wand X
gage gage tolerances tolerances

I S 4 6 8 10 I 12

in. in. in. in. In. in. in, in. In.
2 1.2403 1.250 1.21390 1.2327 1,2500 1.20860 1.20860 1.2500 1 250014-18 NEF 1.2328 1.255 1.21375 1.2322 1.2505 1.20875 1.20845 1.2505 1.2505S8 1.2403 1.2500 1.21390 1.2343 1.2500 1.21020 1.21020 1.2500 1.2500

I. 2398 1.2505 1.21375 1.2338 1.2505 1.21035 1. 21005 1.2505 1.2505

2 1.2006 1.3125 1.2584 1.2889 1.3125 1.2528 1.2528 1.3125 1.3125
1IMS-12 N 1.:2W 1.3131 1.2582 1.2883 1.3131 1.2530 1.2526 1.3131 1.3131

3 1.296 1.3125 1.2584 1.2905 1.3125 1.2544 1.2.544 1.3125 1.3125
1.20 1.3131 1.2582 1.2899 1.3131 1.2546 1.2542 1.3131 1.3131

2 1.3020 1.3125 1.2719 1.2935 1.3125 1.2664 1.2664 1.3125 1.3125
1. 3014 1.3131 1. 2717 1.2929 1. 3131 1. 2666 1. 2662 1.3131 1. 3131

IH-IS N 3 1.3020 1.3125 1.2719 1.2951 1.3125 1.2680 1.2680 1.3125 1.3125
1.3014 1.3131 1.2717 1.2945 1.3131 1.2082 1.2678 1.3131 1.3131

2 1.3028 1.3125 1.27640 1.2952 1.3125 1.27110 1.27110 1.3125 1.3125NEF 1.3023 1.3130 1.27625 1.2947 1.3130 1.27125 1.27095 1.3130 1.313013#-8 j 1.3028 1.3125 1.27640 1.2968 1.3125 1.27270 1.27270 1.3125 1.3125
1,3023 1.3130 1.27625 1.2963 1.3130 1. 27285 1.27255 1.3130 1.3130

1 1.3496 1.3706 1.2623 1.3200 1.3706 1.2478 1.2478 1.3706 1.3706
1.3488 1.3714 1.2621 1.3192 1.3714 1 2480 1.2476 1.3714 1.3714

2 1.3540 1.3750 1.267 1.3288 1.3750 1. 2566 1.2566 1.3750 1.3750
1.3,32 1.3758 1. 2665 1.3280 1.3758 1. 2568 1.2564 1.3758 1.375813t- NC 1.3540 1.3750 1.2667 1.3318 1. 3750 1.2596 1.2596 1.3750 1.3750
1.3532 1.3758 1.2665 1.3310 1.378 1.2598 1.2594 1.37,58 1.37584 1.3549 1.3759 1.2676 1.3362 1.3759 1.2640 1.2640 1.3750 1.3760
1.354 1.3767 1.2674 1.3354 1.3767 1.2642 1.2638 1.3758 1.3758

2 1.3579 1.3750 1.2938 1.3393 1.3750 1.2852 1.2852 1.3750 1.3750
1. 3572 1.3757 1.2936 1 3386 1.3757 1.2854 1.2850 1.3757 1.3757

138 N 1.3579 1.3750 1. 2938 1.3418 1.3750 1.2877 1.2877 1.3750 1. 3750
1.3572 1.3757 1.2936 1.3411 1.3757 1.2879 1.2875 1.3757 1.3757

1 1.3.97 1. 3726 1.3185 1.3467 1.3726 1.3106 1.3106 1.3726 1.3726
1.3591 1.3732 1.3183 1.3461 1.3732 1.3108 1.3104 1.3732 1.37322 1.3621 1. 3750 1.3209 1.3514 1.3750 1.3153 1.3153 1.37.50 1.3750

IN F 1.3615 1.3756 1.3207 1.3508 1.3756 1.3155 1.3151 1. 3756 1.37563 1.3621 1.3750 1.3209 1.3530 1.3750 1,3169 1.3169 1.3750 1.3750
1.3615 1. 3756 1.3207 1.3524 1.375 1.3171 1.3167 1.3756 1.3750

4 1. 3626 1.3755 1.3214 1.3555 1.3755 1.3194 1.3194 1.3750 1.3750
1.3620 1.3761 1.3212 1.3549 1.3761 1.3196 1.3192 1.3756 1.3756

2 1.3645 1.3750 1.3344 1.3559 1.3750 1.3288 1.3288 1.3750 1.37501.309 1.3756 1.3342 1.3576 1.3750 1.330 1.3280 1.375 1.37503 5 1.3750 1.334 1.3576 1.3750 1.335 1.3305 1.3750 1.3750
1.3639 1.3756 1.3342 1.3570 1.3756 1.3307 1.3303 1.3756 1.3756

Ii 2 1.3".3 1.3750 1. 33890 1.3576 1.3750 1. 33350 1. 33350 1. 3750 1.37h0
R1.3648 1.3755 1. 33875 1. 3571 1.3755 1. 33365 1.33335 1. 3755 1.375514 - I9 F 3 1.353 1.3750 1. 33890 1.3592 1.3750 1.33510 1.33510 1.3750 1.3750

1.3648 1.3755 1.33875 1. 3587 1.3755 1. 33525 1. 33495 1. 3755 1.3755
2 1.4246 1.4375 1.3834 1.4139 1.4375 1.3778 1.3778 1.4375 1. 43751. 4240 1.4381 1.38.32 1.4133 1.4381 1.3780 1.3776 1.4381 1.43811.i4

- 12 N 3 1. 4246 1.4375 1.3834 1.4155 1. 4375 1.3794 1.3794 1. 4375 1. 4375
1. 4240 1.4381 1.3832 1.4149 1.4381 1.3796 1. 3792 1.4381 1.43.I

1. 4270 1. 4375 1. 3969 1.4184 1.4375 1.3913 1.3913 1.4375 1.43751.426,4 1, 4Al 1.39f7 1.4179 1. 4381 1. 3015 1.3911 1. 4381 1. 43!.1 1. 427 1:. 4375 .3*19 1. 421 1.4375 1. 3929 1.3929 1. 4375 1.4375
1. 4264 1.4391 1.3967 I. 4194 1.4381 1.3931 1. 3927 1.4381 1.4381

2 I. 4274 1.4375 1, 40140 1,4201 1. 4375 1.39(0 1.39" 1.4375 1.4375
". 4"1r13 1.43 ) 1. 40125 1.849 1. .4380 1.39615 1.39585 1.4380 1.41O4I{ 1.42r" 1. 437 1. 40140 1.4217 1.4375 1. 397 1. 397160 1.4375 1.4375

1.1773 1. 4380 I . 41)125 1.1212 1. 43 8 1.30775 1. 397,1 5 1.43'4) 1. 4,.

I 16 1.45, 1. 3A73 1, 448 V, 49410 1.3729 1.37 1. 4956 1. 4956
I 7. IN 441! 3871 1,4442 1. 44 1.37:10 1. 3721 1. 4ON. 1.414
I 17,, ;44 j ,3917 I. 453K 1. .r)44i 1.3811 1. 38 16 1.5000 I. 54)4)
1 ., 1 ,fixi I, 3I17. 1.4.A30 I. 4 40XI 1. 394 .1,14 1. 1" 11A 1. IOS

I 4t' " X 1 W 41, 1. 44l I. IAXI 1. ;N411 1. I4S 1. NAN) 1. U1
47 1 ;1d 4 14 1 1 :W 215 1. 4CM4 4. ;444 1. 348 1. ;,4 1. MIS 1,54)4444

4 I 4; I !OHO4 I .11-4 1, I, 412 1. 14W) 1.4)44 1.MINI I, (441.00 1, .4)44X1I 4 I "' ,7 I .:( 2 1. 4114 L.18417 i 1. 3 0 (4. 3 44t 1.,, 8 14"0

14. I "woww I 141." I, 411394 1,)4'44 I .411 1, 40 14 1. 1,544(40
1 V4- .,144"41 7.I4414ll 1.5 I 447 , 441A 1. 1. 44L11 1. 44447 I, IW47I4(4x4 1,4444 (.54)44q 1. 41 11- 1, 412, 1.544i44 1, N)(

4:' I "do)" 1 4(4911 1, 441 1.54441" 1.,4127 1. 4(123 1,l.57 N47

S4



TAzLz 1.17.-Seling plug gages, American National #crew thread--Continued

W truncated mtting plugs Basic-crost setting plugs

No1M1 Plug for "Go" Plug for "Not go" Major diameter
s and Series des-

threads Per Wgntion, Clas
inch Major diameter Pitch di- Major diameter Pitch diameter Got Not go I

ameter
Truncated Full Truncated Full Plus tol. Minus tol. Wand X Wand X

gage gage tolerances tolerances

1 2 3 4 5 8 7 8 1 12

in. in. in. in. in. in. in. in, in.
1 1.4847 14076 1.4435 1.4717 1.4976 1. 4356 1.4356 1.4976 1.4976

1.4841 1.4982 1.4433 1.4711 1.4982 1.4358 1.4354 1.4982 1.4982
1.4871 1. 000 1,4459 1.4764 1.5000 1.4403 1.4403 1.500 1.5000

1*-12 IN F 1.4865 1.500 1.4457 1.4758 1.5006 1.4405 1.4401 1.5006 1.5006
1.4871 1. 5000 1.4459 1.4780 1. 5000 1.4419 1.4419 1. 5000 1. 5000
1. 4865 1.506 1,4457 1.4774 1.5006 1.4421 1.4417 1. 5006 1. 5006147 1505 1. 4464 1.4805 1. 5005 1. 4444 1. 4444 1.5000 1.50004 1.4870 1. 5011 1. 4462 1. 4799 1. 5011 1. 4446 1.4442 1. 5006 1. 5006

2 1.4895 1.5000 1.4594 1.4808 1.500 1.4537 1.4537 1.5000 1. 5000
S1. 4889 1.5006 1.4592 1.4802 1. 5006 1.4539 1.4535 1.5006 1. 5006

3 1.4895 1. 5000 1.4594 1.4825 1. 5000 1.4554 1.4554 1. 5000 1. 5000
1.4889 1. 5006 1.4592 1.4819 1. 500 1.4556 1.4552 1.5006 I. 5006I 2. 4903 1. 5000 1.46390 1.4825 1. 5000 1.45840 1.45840 1. 5000 1. 5000
1.-18 N E F 1 4898 1. 5005 1. 46375 1. 4820 1. 5005 1.45855 1. 45825 1. 5005 1. 50053 1.4903 1.5000 1.46390 1.4842 1.5000 1.46010 1.46010 1.5000 1.5000
1.4898 1.5005 1.46375 1.4837 1. 5005 1.46025 1.45995 1.5005 1.5005

2 1. 5520 1.5625 1.52190 1.5432 1.5625 1.51610 1.51610 1.5625 1.56251.5514 1. 5631 1,52165 1.5426 1. 5631 1.51635 1.51585 1. 531 1.56313 1.5520 1.5625 1.52190 1. 5450 1. 5625 1.51790 1.51790 1.5625 1.5625
1.5514 1. 5631 1.52165 1.5444 1.5631 1.51815 1.51865 1.5631 1.5631

2 1. 5528 1.5625 1. 5264 1.5450 1.5625 1.5209 1,5209 1. 5625 1.5625
19fe-18 NEF 1.5523 1.5cm 1.5262 1.5445 1, 5r.30 1.5211 1.5207 1. 530 1.5630

3 1.5528 1.5625 1. 5264 1. 5466 1. 5625 1.5225 1,5225 1.5625 1. M25
1.5523 1. 530 1.5262 1.5461 1.5630 1.5227 1.5223 1.530 1.5630

2 1. 6(79 1.6250 1.54380 1.586 1.6250 1.53450 1.53450 1.6250 1.6250
1. 6072 1.6257 1.54355 1.5879 1.6257 1.5,3475 1.53425 1.6257 1.62573 1. 6079 1.6250 1.54380 1.5014 1.6250 1.5,3730 1.53730 1.62,50 1.6250
1. 6072 1. 6257 1. 54355 1. 5907 1. 6257 1. 3755 1. 53705 1. 6257 1. 6257

1. 6121 1. 6250 1.57090 1. 6006 1. 6250 1. 56450 1.56450 1. 6250 1.6250
1%-12 N 1.6115 1. 6256 1.57065 1. 600 1.6256 1. 56475 1.,5425 1.6256 1.6256

1. 6121 1.6250 1.57090 1. 6025 1.6250 1. 5640 1.56640 1.6250 1.6250
1.6115 1. 6256 1. 57065 1.6019 1.6256 1.56665 1. 5615 1.6256 1. 6256

2 1. 6145 1.62150 1. 58440 1. 6057 1.6250 1 57860 1. 57860 1.62.50 1.6250
1*Ir16 N 1. R139 1. 6256 1.58415 1. 051 1. 6256 1.57A85 1.57835 1.6256 1. 6256

3 1. 6145 1. 6250 1.58440 1. 6074 1. 6250 1. 58030 1.58030 1. 62,50 1. 6250
1. 6139 1.6256 1.58415 1.606(8 1.6256 1.58055 1. 58005 1. 6256 1.6256

1 2 1. (1153 1.6219A 1. 5889 1. 074 1.6250 1.5533 1.5833 1. 6250 1.6250MR-1- NF 1. 614H 1. 6255 1. 5.97 1. r069 1.6255 1.5835 1.5S31 1. 6255 1.62553 1. 61M 1.6250 1.5889 1. 6091 1.62.50 1.58510 1.5850 1.6250 1. 6250
S1. 6148 1.6255 1.5887 1. 6086 1.6255 1.5852 1.5848 1.6255 1.6255

2 1. 6770 1.675 1, 64690 1. 6682 1.6875 1. 64110 1.64110 1. 6875 1. C875
1"A-16 N 1. 6764 1. 68I 1. r465 1. 6676 1. 61981 1.64135 1. 64 095 1.6881 .1.68.3 1. 6770 1. CA75 1. C4690 1. 6699 1.6875 1.64280 1.6420 1.6875 1. 6 ,75

1. 676CA 1. 681 1. 64"05 1. 6693 1. 6881 1. 14305 1. 64255 1.6881 1.6&S1

2 1. 6779 I.68 75 1,6514 1. 6699 1.6875 1. 455 1. 6458 1. 875 1. 6875
N E F 1.6773 1. CON) 1.6512 1.6694 1.680 1.6460 1. C456 1. 6W8 1. 6O0

3 1. 6779 1. (75 1.6514 1.67111 1.6875 1.6475 1.6175 1. (l,975 1. 6875
1. 6773 1. 60 1.6512 1.6711 1.6880 1.6477 1.11473 1.6880 1.6,We0

1 I. 7209 1.7448 1. 61400 1. r 946 1.7448 1. 5900 1.590 1.7448 1.7448
1.7201 1.7456 1. 61465 1. 6 835 1.7456 1. 59825 1. 59775 1. 745% 1.74M6

2 1. 7261 1.7W8) 1. 62010 1. 6951 1.7W00 1.6C50 1.6f05.10 1.750 1. 7500
NU :1. 7253 1.75Y) 1. 6185 1. 6943 1.7508 1. 60,75 1.60,25 1. 750 1.750g

1, 721;1 1.71(101 1,1211(1 1.69S5 1.750)0 1. 61190 1. 6110 1.7,X) 1. 750%
1, 7253 1. 750)S 1. (1195 1. 6977 1.7518 1. 61215 1.61165 1.704 1. 7,0,

4 1.7271 1. 75110 1. 621 M I. 736111 1. 7510 1. 6170 1. 61701 1. 7500 1.7.00
1. 726:1 1. 7518 1. 62OK5 1.7028 1. 7518 1. 61725 1. 611(175 1. 750S 1. 7'05

2 I. 712.. 1. 7") 1.66OW 1.7132 1. 7541(' 1. C5910 1. 659t1 1.75O 1. 7500
1 7322 L. 7,*7 1. 119515 1.7125 1.7517 1.115935 1. (,M18.845 1.7,507 1. 75017:1 1 721'- I,7r.1(1 1. 11681 1. 7161 1.7,"d81 1.411)2181 1.12"81 1,7500X 1.7500
1 7:122 1. 7.'017 1. 64,55 1. 7151 1.7507 1.141225 1. (1175 1, 7N17 1. 7.%07

f 7:171 1, 7.dx8 I. 6951) 1, 7215 1. 7511 1. 1)141 1. 6N9.10 1. 751 1. 75
7,1'. 7,.x; I 6.1.4;!, 1 7249 I. 7."+11 1. QSPO115 1. 61,1115 1, 7,"11 1"7Awl1

, '. I,' I 75(111 I ,;115(15 1. 72618 1.7411 I 1131155 1.1191105 I,7,'(81 1. 7,41
; v.'. f. 75(v) I I. 7911) I. 74 411 I. 751K() 1. 711:11 I. 7 31(15) I. 7.(81 1. 75 (1

1 ,:' 71 1 M15 1. 732 1 1.7A.1
,  

1 711', 1,732) 1,7,1( 1,7506
I 7I4(I 1.711)11111 1 H721 l,75(w) I. 7I1:81 I7 7I,51( t 7NI 1, 75IN),. { I ",'. i[* I 70111 1 718 I 75111 I,7111,'." I, 705(,O I, 7,5111 1, 7,(161

'' '% G ,oeP-,%



TAuLs 1.17.-Selling plug gages, American National screw ihreadaI-Contlnued2

W truncated settling plugs liasic-crest setting plugs

No blPlugfor "Go" Plug for "Not go" Major dilameter

SuhMajor diameter Pic I * Major diameter Pitch diameter Go' Not go'I

Truncated Full &mtr Truncated Full Plus tol. Minus tol. W nnd X Wand X
gage gage tolerances tolcranoes

12 3 4 a 6 7 8 9 10 11 12

i. In. In. In. in. In. In. in, In.
2 1.80am 1.8125 1.77190 1.7031 1.8125 1.7600 1. 76(100 1.8125 1.8125

1H-6 N1.8014 1.8131 1,77165 1,7925 1.8131 1.76025 1,70575 1.9131 1.8131
31~-1 1.8020 1.8125 1.77100 1.7948 1.8125 1. 76770 1.76770 1.8125 1.8125

1.8014 1.8131 1.77105 1.7942 1.8131 1.70705 1.70745 1.81311 1.8131

2 1.8579 1.8757 1. 7M5 1.8372 1.8757 1.784W 1.78M5 1.8757 1.8757{% N 1.8579 1.8750 1.79380 1.8372 1.8757 1.783805 1.78350 1.8757 1.875733- 1.8579 1.87M0 1.7M38 1.8409 1.8750 1. 78840 1.7880 1.8750 1.8750
1.8572 1.8757 1.79355 1.9402 1.8757 1.78,05 1. 78655 1.8757 1.8757

2 1.86M1 1.8750 1.82090 1.850 1.8750 1.81430 1,81430 1.8750 1.8750
I-21.8015 1.8756 1.82005 1.8498 1.8756 1.81455 1.81405 1.8750 1. 8750

13-2 N 31.88M1 1.87.% 1.82090 1.8524 1.8750 1.81030 1.81SU0 1.8750 1.8750
1.8615 1.8750 1.82065 1.8518 1.8756 1.81655 1.81005 1.8756 1.8750

2 1.8045 1.8750 1.83440 1.8555M 1.8750 1. 82840 1.82840 1.8750 1.87,50
lw e N1.86WO 1.8750 1.83415 1. 8549 1.8756 1,892965 1.82915 1.8750 1.8756

3 1.8045 1.8750 1.83440 1.8573 1. 8750 1.83020 1.83020 1. 8750 1. 8750
1.8039 1.8758 1.83415 1.8567 1.8756 1.83045 1.829)95 1.8756 1.8750

2 1. 927 1.9375 1.89490 1.9180 1.9375 1.89090 1.89090 1.9375 1.9375
1'I1s-I6 N 1.9264 1.9381 1. 8006 1.9174 i.9Mi1 1.89115 1.80065 1.9381 1.9391

3 1. 27d0 1.9375 1.89690 1.9198 1.9375 1. 892t0 1.89270 1.1)375 1.9375
1.9204 1.93M1 1.89005 1.0192 1.9381 1.892)5 1. 8245 1,9381 1.9381

1 1.0095 1.9943 1. 8500 1.9278 1.9943 1. 831 GO 1. 83100A 1.9043 1.9943
1. 9677 1.9951 1.84975 1.9270 1.9951 1.83185 1,83135 1.9W51 1.9951

I 2 1.9742 2.0000 1.5470 1.9392 2.0000 1.84300 1.84300) 2. 0000 2.0000
2-1.N I-9734 2.0008 1.85545 1.9384 2.0008 1.84325 1.84275 2.0008 2.0008

26 NC 3 1.9742 2.0000 1.85570 1.94.30 2.0000 1. 84 680 1. 84W8 2.0000 2.0000
1.9734 2.0008 1.81%45 1.9422 2.0008 1.84705 1.84055 2.0008 2.0008

I 4 53 o 2.0011 1. 85680 1.9480 2.0011 1.85240 1. 85240 2.0000 2.0000
1.9745 2.0019 1.85055 1.9478 2.0019 1.85265 1.85215 2.0008 2.0008

2 1.9929 2.0000 1.91880 1.0025 2.0000 1.90840 1.00840 2.0000 2.0000
2-8 N 1.9822 2.0007 1.91855 1.9018 2.00X07 1.908615 1.90815 2.0007 2.0007

3 .92 2.000 1.91880 1.9650 2.0000 1191160 1.91150 2. 000 2.0000

2 1. 9871 2.0000 1.90590 1.9753 2.0000 1. 93920 1.93920 2.0000 2.0000
2-2 N1. 986 2.0(006 1.945(15 1.90747 2.0M00 1.93945 1.9381)5 2 ( 2.0006

2-2 N3 1.9871 2.0000) 1.94500 1.9773 2.0000 1.94120 1. 94 120 2.0000 2.000011. 980 2.0006 1.94565 1.9767 2.0006 1.94145 1.95095 2.0006 2.0000

2 1.9895 2.0000 1.95940 1. 9,04 2.00 1.9.53L 30 1.95330 2.0W0 2,0000

2-16 NEF 1.9889 2.0006 1.95915 1.9798 2.0006 1.95355 1. 95W05 2.000X6 2.0000G
I 1.9895 2.0000 1.95940 1.9922 2. (" 1.95510 1.95510 2.0000 2. 000

1.9889 2.0(006 1.95915 1.9816 2.0000 1.95535 1.95485 2.0006 2.00006

2 2.0520 2.0625 2.02190 2.0429 2.0625 2. 01580 2.01580O 2. 0625 2.0625
24-0 N J2.0514 2.06131 2.02165 2.01423 2.003!1 2.011105 2.01555 2. 063 1 2.0fC31

3 2020 2.0625 2.02 90 2.0417 2.0625 2.0 1 -t'0 2.017m .OR5 2.O*

2 2. 1 079 2.1250 2. 0-380 2. 0872 2.12M0 2.03310 2.03310 2.1250 2.12M0
N2. 1072 2.12257 2. 01355 2. 08 65 2.12.57 2. 0M335 2. (1328 2.S. 212,57 2.1257N3 2.10179 2.12M0 2.04380 2.0904 2. 1 25(1 2. 03630 2.03WPM 2. Q50 2. 12R)

12.10172 2.1257 2. 04355 2. 0897 2.1257 2.0 3 655 2.03(X15 2.1257 2. 1257

2 2.2221 2.12!0 2.07090 2. 100)2 2. 12,N) 2.0(1410 2. 06110 2. 12U) 2.1250
2 4-I2 N 2. 1ll5 2. 1254) 2,07085 2.018)6I 2. 1256 2.0W435 2. OWS5 2-12,% 2.1056

3 21121 2. 12 U1 2. 07010 2. 1022 2. 12M5 2.16 10 2. 11)6610 2. 1250 2. 1250
22.I115 2.1256 2. 0706O5 2. 1016 2.1256 2. (16635 2.06585 2.12,S6 2.12.56

2 2,1145 2.12-70 2.04440 2.1053 2.12M0 2.078'20 2.07118) 2.12N) 2.1250
Z46-6 I IN 2.1139 2.1256 2.1122!) 2.1017 2.12561 2. 07845 2. 0771 )5 2.1"5A 125611V

I 3 2 1225 2. 12N) 2. ((82.)M 2. 10)72 2. 12,N) 2. OV 1) 2.080)))1 2. 22NI) L2. 1.550I2 2139 2. 12546 2. 08425It 2. 1(11 2.1225) 2. OSIM:5 2. 07)285 2. 15 2. 1256I

2 I~ 2r 1875 2. 126WIN) 2. 16(78 2. IS",7A 2. It1 0) 2 2. 1 2. 1S7511 2, 2s75I 70A 2. 1 K41 2. 2 4 W;5 2. 11)72 2 2. 2.1111 2. 1414A ~. 2 88
:1Fl 2185 2. 2.22)4 2. 2697 2. 1-475 2, 1-12W0 2. 2 42N) 2. 2117,%. 'I'1714 2 1 KM1 2. 1 1114M, 2. 161 2 8 22. 212.8 2.'N 135 2. 1I2.11

2 211: 2.2)8)48M) 2.277% 2.221 2.1824 2.1)8)4 2.2 J:; 2.N41:
',' 7 )5 1.1)W975 2. 1771) .)5 2. 1)8)85 UPI8:1 1.2 2 'N5I 2 2 2 ~ 2.()7 2.1411.12 2. 25)4) 2. l 2 ::0 111111 2 .. !4 li

/ ) 2 vs9..lrs 218420.4125 582 5)
? 2'JK ;.,7 V. 191 WHOM',254

I 2 250') 2 1)1555 2 1)22 2.2544 N 17), 1)65 '2

S. 2). 2)46:4. )7' 225)), 2.)02;5 1)2), 22T
.. .1 ~ .* *)) '2. 214,'.)) * 74 2 5) 0) .)P'l 24) 2

Best Available Copy



TABLi 1.17.-Setting plug gages, American National screw threads-Continued

W truncated setting plugs Basic-crest setting plugs

Nominal Plug for "Go" Plug for "Not go" Major diameter
size and Series des-

threads per ignation Class
Inch Major diameter Major diameter Pitch diameter Go I Not go I

Pitch di-
ameter

Truncated Full Truncated Full Plus tol. Minus tol. Wand X Wand X
gage gage tolerances tolerances

1 3 4 5 8 7 8 9 10 11 12

in. in. in. in. in. in. in. in. in.
2 2.2329 2.25M 2.16880 2.2119 2.2500 2.15780 2.15780 2.2500 2.2500

24-8 N 2.2322 2.2.507 2.16855 2.2112 2.2507 2.15805 2.15755 2.2507 2.2507
3 2.2329 2.2500 2.16880 2.2152 2.2500 2.16110 2.16110 2.2500 2.2500

2.2322 2.2507 2.16855 2.2145 2.2507 2.16135 2.16085 2.2507 2.2507

2 2. 2371 2.2500 2.19590 2.2251 2.2500 2.18900 2.18900 2.2500 2.2500
294-12 N 2. 2365 2. 2506 2.19.565 2.2245 2.2506 2.18925 2.18875 2. 2506 2. 2506

2. 2371 2. 2500 2.19590 22272 2.2500 2.19110 2.19110 2. 2500 2.2500
2.2365 2.2506 2.19565 2.2266 2.2506 2.19135 2.19085 2.2506 2.2,506

2 2.2395 2.2500 2.20940 2. 2303 2.2500 2.20320 2.20320 2. 2500 2.2500
214-16 N 2.2389 2. 2506 2. 20915 2. 2297 2.2506 2.20345 2.20295 2.2506 2.2506

2.2395 2.2506 2.20940 2.2321 2.2500 2.20500 2.205M 2.2500 2.2506
2.2389 2. 250 2.20915 2.2315 2.2506 2.20525 2.20475 2.2506 2.2506

2 2.3020 2.3125 2.27190 2.2927 2.3125 2.2&6) 2.26960 2. 3125 2. 3125
2H6-16 N 2.3014 2.3131 2.27165 2.2921 2.3131 2.26585 2.26535 2.3131 2.3131

3 2.3020 2.3125 3.27190 2.2946 2.3125 2.26750 2.267.50 2.3125 2.3125
2.3014 2.3131 2. 27165 2. 2940 2.3131 2.26775 2.26725 2.3131 2.3131
2.3621 2.37.50 2.32090 2.3500 2.3750 2.31390 2.31390 2.37.0 2.3750
2.3615 2.3756 2.32065 2.3494 2.3756 2.31415 2.31365 2.3756 2.3756

2;4-12 N .3621 2.3750 2.32065 2.3521 2.3750 2.31600 2.313650 2.3750 2.3750
2.3615 2.3756 2.32065 2.3515 2.3756 2.31625 2.31575 2.3756 2.3756

2 2. 364t5 2.3750 2. 33440 2. 3552 2.3750 2.32810 2.32810 2.3750 2.3750
2,J-16 N 2. 36-39 2.3756 2.33415 2.3546 2.3756 2.32835 2. 32785 2.3756 2.375

2.3645 2.3750 2.33440 2.3571 2.3750 2. 33000 2. 33000 2.3750 2.3750
2.3639 2.3756 2.33415 2.3565 2. 3756 2.33025 2.32975 2.3756 2.3756
2.4270 2. 4375 2.39690 2. 4176 2. 4374 2.390,50 2.39050 2. 4375 2.4374

22ig-16 N 2.4264 2.4381 2.39665 2.4170 2.4380 2.3907.5 2.39025 2.4381 2.43,0
3 2.4270 2.4375 2.39690 2.4195 2.4375 2.39210 2.39240 2.4375 2.4375

2.4264 2.4381 2.39665 2.4189 2.4381 2.39265 2.39215 2.43,1 2.4381

1 2.4655 2.4936 2.33120 2.4190 2 436 2.31080 2. 31 08 2.4936 2.4936
2.4646 2. 4945 2.3095 2.4181 2.4945 2.31105 2.31055 2. 4945 2.4945

2 2.4719 2. r000 2.33760 2.4319 2. 5000 2.32360 2. 32360 2.500 2.500
2 .-4 NC 2.4710 2.5009 2.33735 2.4310 2..5009 2. 323.5 2.32 35 2. 5009 2.5009

2.4719 2.5000 2.33760 2.4362 2. 5000 2.32790 2.32790 2. .900 2. 9000
2.4710 2.5009 2. 33735 2. 4353 2. 5009 2.32S15 2.32765 2.-109 2. 5009
2.4732 2.5013 2.33890 2.4424 2.5013 2.33410 2. 3341) 2. ,9000 2.5000
2.4723 2. 5022 2. 33865 2. 4415 2.5022 2. 33435 2.33385 2. 5009 2. 5009

2 2.4929 2. 5000 2. 41880 2.4612 2.5000 2.40710 2.40710 2. 5000 2.5000
2 i-8 N 2.4822 2.5007 2.41855 2. 4605 2.507 2.40735 2. 40685 2..W8)7 2.50073 2. 429 2. W0 2. 41M8 2. 46Y47 2.-5W0 2. 410160 2. 410W0 2. 5M1) 2. W0

2.4822 2.5007 2.41855 2.4640 2..007 2.41085 2.41035 2.5)-07 2.5007
2 4871 2.5000 2.44590 2.4749 2. N9000 2.43180 2.430 2. 5000 2. 900

2 ! -12 N 2. 4865 2. 5006 2.44565 2.4743 2. 106 2.43905 2.438.55 2. IkW? 2.500I 2.4871 2. 5000 2.44590 2.477 2.5000 2.44100 2.44100 2.5000 2.5000
2.4865 2. 5006 2.44565 2.4765 2.5006 2.44125 2.44075 2. 5006 2. 5006

2 2' 4S95 2. "4)0 2.45940 2.4801 2.4999 2.45300 2. 45300 2. 5000 2. 499
22-16 N 488)) 2. 5(8)6 2.45915 2. 479.5 2.5005 2. 45325 2.45275 2. W9006 2..W5

3 2. 4895 2. 5000 2.4.5910 2.4,20 2. 0X) 2.45490 2.45490 2. 5000 2. .9000
2. 4889 2. 5006 2.45915 2.4814 2.506 2.45515 2. 45465 2. 500 2.5006

2 2 6121 2. 61250 2. 57091 2.999 2. 62N) 2. 56380 2. 5f680 2. 62,0 2. 6250
211-12 N 2.61 15 2. 2.W 2. 5706K 2. 5943 2. 6256 2. -105 2. ,56355 2. 6256 2.62,

2. 6121 2. 620 2.5701) 2. tW)20 2. 6250 2. 565))) 2. 565901 2. 62,50 2.6250
2. 6115 2.625 2.57065 2. 6014 2.625 2.56M615 2. 5565 2. 6256 2.6256

2 2. 6145 2.6250 2. 5S440 2. 6050 2. 624; 2.577W( 2. 57790 2. 6250 2.6248
2%-1(C N 2.6139 2.6256 2. .9V415 2. 6044 2. 6254 2. 57815 2. 577fi5 2. 6256 2. 6254

3 2. fi15 2. 62.0 2.5440 2. 6070 2.62) 2. 57990 2.579) 2. 62570 2.6250
2. C.139 2. 6256 2. hS415 2...661 2. 6256 2.511t5 2.57165 2. 6256 2. 62,

1 2. 755 2. 7436 2. " 120 2. V,90 2. 74:16 2.-5600 2. 50(0) 2. 7436 2. 7436
2. 7146 2.7415 2. 5U95 2.6I9( [ 2. 7449 2.56115 ,2.5')}55 2.7445 2.7445
2. 7'219 2.7514x 2. 576) 2. ',19 2. 7"41) 2. 573C; .7:,d 2. 7! (X) 2. 7.50
2.7211 2.75191 2 58735 2. 49"10 2. 750.) 2.573,5 2. 573:1; 2. 7,0 2. 7,592, I N '272111 2 -) -.5 ,70 2 (1L~'.t2 '....7 ) -- I .,.7 .. (02.,

N 2. 2. 7.1 2. 5S7C5 2. 'Ii 2.57,5 2. 5770X5 2.7)191 2. 7509
2. 10 2 5";,) -. -;92-) 2. 75111 2.57,101 2.5776r11 2. 750) 2. 7!4)

2.2. -, ( n '8:1) 22.. 1 -' 75 .r 10 2. rO984101 2. 751)) 2. 75))))2.7223 2. 7122 2.5 , S5 2. ;915 r. 2. 7522 2.58":15 2.58285 2.75N9 2. 7)6

',2 2.732..9 2.7.441 2.59(,'1 2. 71(15 2.76t I) 2. 65Ct10 2.(561( 2. 7500 2. 7500
... t:2 2. 7.707 2.8,'5 2. 709S 2.7517 ' 2. 6.5015 2. 6515 2.7517 2.7507

N 2.3, -- 2.7:4A ) 2. ;(, 2.7142 2. 7741) 2. GO1111 2. A1 111 2.7018) 2.7500
2.7122 2. 7.07 2. (58155 2.7135 2.77, 17 2. 6(4:35 2. i'8, 2.7507 2.7507

3ost Avaiable Copy



TABLE 1.17.-Setting plug gages, American National screw threads-Continued

W truncated setting plugs Basic-crest setting plugs

Nominal Plug for "Go" Plug for "Not go" Major diametersieand Series des-
threads per ignatlon Class

inch Major diameter Major diameter Pitch diameter Go I Not go
_________ Fitch di- ______________-____ ____

ameter
Truncated Full Truncated Full Plus tol. Minus tol. Wand X Wand X

gage gage tolerances tolerances

- 2 3 4 5 6 7 8 9 10 11 12

in. in. in. in. in. in. in. in. in.
2 2.7371 2.7500 2.69590 2.7248 2.7500 2.68870 2.68870 2. 7500 2.7500

231-12 N 2. 7365 2.7506 2.69565 2.7242 2.7506 2.68895 2.6,845 2. 7501 2. 7206
3 2.7371 2.7500 2.69590 2.7270 2.7500 2.69090 2.69090 2.7500 2.7500

2.7365 2.7506 2.69565 2.7264 2.7506 2.69115 2.69065 2.7506 2.7506

2. 739 2.7500 2. 70915 2.7299 2.7497 2.70280 2.70250 2.7500 2.7497
21-16 N 2. 7389 2.7506 2. 70915 2.7293 2.7503 2. 70305 2.70255 2.7506 2.7503

S 2.87395 2.7500 2.7090 2.7319 2.7500 2.70480 2. 70480 2.750 2.7500
2.7389 2.7506 2.70915 2.7313 2.7506 2 M505 2.70455 2.7506 2.7506

2.8621 2.8750 2.82090 2.8497 2.8750 2.81360 2.81360 2.8750 2.8750
27*-12 N 2. 8615 2.8756 2.82065 2.8491 2.8756 2. R1385 2.81555 2.8756 2.8756

2.8621 2.8750 2.82340 2.8519 2.8750 2.81580 2.81580 2.8750 2.8750
2.8615 2.8756 2.82065 2.8513 2.8756 2.81605 2.81555 2.8756 2.8756

2.8645 2.84750 2.83440 2.8549 2.8747 2.827M 2.82780 2 8750 2.8747
2%-16 N 2.8639 2.8756 2.83415 2.8543 2.8753 2.82805 2.82755 2.8756 2.87533 2.8U45 2. 8750 2. 83440 2. 8%9 2. 8750 2. 82980 2. 82980 2. 8750 2. 8750

2. 8639 2. 8756 2. @U415 2. &%53 2. 8756 2. 83005 2. 82955 2. 8756 2. 8756

1 2.9655 2.9936 2.83120 2,9190 2.9936 2.81080 2. 81080 2. 993 2.9936
2.9646 2.9945 2. 8305 2.9181 2.9945 2.81105 2.81055 2. 9945 2.9945

2 2.9719 3.0000 2.83760 2.9319 3.0000 2.82360 2.82360 3.0000 3.0000
3-4 NC 2. 9710 3.0009 2.83735 2.9310 3.0009 2.82385 2. 82S35 3. 0009 3. 0009

3.go19 3.0000 2.83760 2. 9362 3.0000 2.82790 2.82790 3. 0000 3.0000
2. 9710 3.0009 2.83735 2. 9353 3.0009 2.82815 2.82765 3.0009 3.0009
4. 9732 3.0013 2. 83890 2. 9A24 3.0013 2.83410 2.83410 3.0000 3.0000
2.9723 3.0022 2.83865 2.9415 3.0022 2.82435 2.8335 3.0009 3.0009

2 2.9829 3.0000 2.91880 2.9599 2.9996 2.90.580 2.90580 3. 000 2. 9996
3-8 N 2.9822 3.0007 2.91855 2.9592 3.0003 2. 90605 2.90555 2.0007 3.0003

2.9829 3.0000 2.918M0 2.9637 3.0000 2.90960 2.90960 3.Coco 3.00002.9822 3.0007 2.91855 2.9630 3.0007 2.90985 2.90935 3.0007 3.0007

2 2. 9871 3.0000 2.94590 2. 9746 3.0000 2.93850 2. 93850 3. 00 3.00603-12 N 2.9871 3.0006 2,94565 2.9769 3.0006 2.95875 2.93825 3.0006 3.00063 2.9871 3.0000 2,94590 2,9769 3.0000 2.94080 2.94080 3.0000 3.0000
2.9865 3.0006 2.94565 2.9763 3.0006 2.94105 2.94055 3.0006 3.0006
2. 9895 3. 0000 2.95940 2. 9798 2.9996 2.95270 2.95270 3.0000 2.9996

3-1 N 2. 9889 3.0006 2. 95915 2.9792 3.0002 2.95295 2.95245 3.0006 3.0002
3 2.9895 3.0000 2. 95940 2.9818 3.0000 2.9.470 2.9,470 3.0000 3.0000

2.9889 3.0006 2.95915 2.9812 3.0006 2. 9,5495 2.9-545 3.0006 3.0006

2 3.1121 3.1250 3.07090 3.0996 3.1750 3.06135 3.06350 3.1150 3.1250
3N-12 3. 1115 3.1256 3. 07065 3. 0990 3.1256 3. 0375 2. C6325 3. 1255 3.1256

3 3.1121 3.1250 3. 07090 3.1018 3.1250 3. 0.570 3.06570 3.1250 3.1250
3.1115 3.1256 3.07065 3.1012 3.1256 3.06595 3. 06545 3.1256 3.1256

2 3.1145 3.1250 3.08440 3.1047 3.1245 3.077f6R 3.;17760 3.12.50 3.1245
334-16 N .1139 3.1256 3.08415 3.1041 3.12,51 3.07725 3. 7735 3.1256 3.1251

3 3.1145 3.1250 3.08440 3.1068 3.1250 3.07970 3.07970 3.1250 3.1250
3.1139 3.1256 3.08415 3.1062 3.1256 3.0-995 3. C7945 3.1256 3.1256
3. 2155 3. 2436 3. 08120 3.1690 3. 2436 3. 09090 3. F060 ? 2436 3. 2436
3.2146 3.2445 3. 0805 3.1681 3.2445 3.06105 3. 01055 3.2445 3.2445

2 3.2219 3.2500 3. 08760 3.1819 3.2500 3.07360 3.073 0 3.2500 3. 2500
39-4 N C 3.2210 3. 2509 3. 08735 3.1810 3. 2509 3.07385 3.07335 3.2509 3. 2509

3 3.2219 3.2.500 3. 08760 3. 162 3.2.500 3. 07790 3. 07790 3. 2500 3. 2500
3.2210 3. 259 3. 08735 3. 153 3.2509 3.07815 3.07765 3. 2509 3. 2509

4 3. 2232 3.2513 3.08,890 3.1924 3.2513 3.08410 3.08410 3. 0 3.25003. 2=2 3.2522 3. G&W6 3. 1915 3. 2522 3. 08435 3.0W&5 3. 2.%09 2.2509

2 3. 2.32J 3.200 3.160 3.2097 3.2494 3.15560 3.15.60 3.2500 3.2494
3 t-8 N 3. 2-32 3.2507 3.1 W55 3.2090 3.2501 3. 15515 3. 15535 3.2507 3.2501

3.2329 3.2500 3. 1680 3.2136 3.2500 3. 15950 3.15950 3.2r 3.2500
3. 2322 3.2.507 3. 16855 3.2129 3.2507 3. 15975 3. 15925 3.2507 3.2507

2 3.2371 3. 2.0 3. 19590 3.2245 3. 2506 3. 16840 3. 1 .S4n 3. 2500 3. 2500
31,i- N 3. 23615 3. 2506 3. 19565 3.2239 3.2., 3. 1S.965 3.1881.5 3.2M6 3.2.506

3 3. 2371 3.2500 3. 19590 3. 2268 3. 2500 3. 190170 3. 19070 3. 2500 3.2.500
3. 2305 3. 2506 3. 19565 3. 21262 3.2506 3. 19Y95 3. 19045 3.2)1 3.2506

2 3. 2395 3. 2500 3. 20940 3. 220 3.24{4 3. 'N2.50 3. 20250 3. 2500 3, 2494
3.,.IS9 2. 25'VA ) .i :1. 5 3 I :1. =)0 3.2,W 3. .2012 5 3. 250, 3. 2.5M0

3 . 1I95 3. 2 X) 3. 20940 :. T;17 312516X) :. .14t :1. :1t0a 3.251X) 3.2500
:i. 2I9 :. 2,1W 3.20915 3. 2311 3. 2151; 3.2115 3.2135 3.2N)6 3.2506

2 3.3621 3.37rg0 3.320 0) 33494 3. 3750 . 130 3.31 0 3. 37 0 3. 3750
3, 3f;15 3.3756" 3. 315 3. 14. 3.3756 3. 31355 3.31305 :i.374, 3. 3 7%3.3021 3.3754) 3.331!1 3. 3t517 3.3 7.4 3. 31 'l(4 3.3154) :1. 3750 3.37 50
:.3f1,5 3.:750'X 3. :245 3.3,511 3.37. 3. 1 1, 3.1535 3.37,56 3. 3756l
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, * TABLZ 1.17.-,dilng plug gages, American National screw threads-Continued

W truncated setting plugs Basic-crest setting plugs

Nominal Plug for "Go" Plug for "Not go" Major diameter
size and Series des-

threads per ignatlon Class
Inch Major diameter Major diameter Pitch diameter Go' Not go I

ameterT
Truncated Full Truncated Fal Plus tol. Minus tol. Wand X Wand X

gage gage tolerances tolerances

1 2 3 4 5 6 7 8 9 10 11 12

fr.. in. in. in. in. in. in. in. in.
2 3.3645 3.37,50 3.33440 3.3546 3.3744 3.32750 3.32750 3.3750 3.3744

3. 3639 3. 3756 3.33415 3.3540 3. 3750 3.32775 3.32725 3.3756 3.3750
3 -16 N 3. 3645 3.3750 3.33440 3.3567 3. 3750 3.32960 3.32960 3.3750 3.3750

3.3639 3.3756 3.33415 3. 3561 3.3756 3.32985 3.32905 3.3756 3.3756

1 3.4655 3.4936 3.33120 3.4190 3.496 3.31090 3.31080 3.4936 3.4936
34646 3.1945 3.33005 3.4181 3.4945 3.31105 3.31055 3.4945 3.4945

2 3.4719 3.5000 3.33760 3.4319 3.5000 3.32360 3.32360 3.5000 3.5000

3.4710 3.5*09 3.33735 3.4310 3.5009 3.32385 3.32335 3.5009 3.5009
3 3.4719 3.5000 3.33760 3. 4312 3.500 3.3285 3.32790 3.5009 3.5009

3.4710 3.5000 3.33735 3.4353 3.5009 3.32715 3.32765 3.5000 3.5009
4 3.4732 3.5013 3.33890 3.4424 3.5013 3.33410 3.33410 3.5000 3.5000

3.4723 3.5022 3.33865 3.4415 3.5022 3.33435 3.33385 3.5009 3.5009

2 3.4829 3.5000 3.41890 3.456 3.4992 3.40550 3.40550 3.5000 3.4992

3-8 N .4822 3.5007 3.41855 3.4589 3.4999 3.40575 3.40525 3.5007 3,4999
3 3.4829 3.5000 3.41880 3.4636 3.5000 3.40950 3.40950 3.5000 3.5000

3.4822 3.5007 3.41855 3.4629 3.5007 3.40975 3.40925 3.5007 3.5007

2 3.4871 3. 5000 3.44590 3.4744 3. 5000 3.43830 3. 43830 3.5000 3.5000
63.4,5 3. 5006 3.44,565 3.4738 3.5006 3. 43855 3. 43805 3. 5006 3. 5006

3 3.4871 3.500M 3.44%0 3.4767 3.5000 3.44060 3.44060 3.5000 3.5006
3.4865 3. 500 3.44565 3.4761 3.5006 3. 4400 3.44035 3.5000 3.500

2 3.49, 3.5006 3.45940 3.47,95 3.499 3.45240 3.45240 3.5006 3.4993I 2 3.4889 3.5000 3.4,5915 3.479 3.4999 3.45265 3.45215 3.5006 3.499- 3 3.4895 3.5000 3.45940 3.4816 3.5000 3.4.5450 3.45450 3.5000 3.5000
3.4889 3.5006 3.45915 3.4810 3.5006 3.45475 3.45425 3.5006 3.5006

2 3.6121 3.62.50 3.57090 3.5993 3.6250 3.5320 3.56320 3.6250 3,6250

31-12 N 3.6115 3.6256 3.57065 3.5987 3.6256 3.5%345 3.56295 3.6256 3,6256
3 3.6121 3. 6250 3.57090 3.6016 3.6250 3. 5550 3. 56550 3. 62.50 3.6250

3.6115 3.6256 3.57065 3.6010 3.6256 3.56575 3.56525 3.6256 3.6256

2 3.6145 3.6250 3.58440 3. 6044 3. 6242 3.57730 3. 57, 730 3. 6250 3,6242
3.6139 3.6256 3.58415 3. 6M8 3.6248 3. 57755 3.57705 3.6256 3.6248

3 3.6145 3.6250 3.,58440 3. r06 3. 6250 3. 57950 3. 57,950 3.6250 3,6250
3.6139 3.6256 3.58415 3. 6060 3.6256 3.57975 3.57925 3.6256 3.6256

1 3, 7155 3.7436 3.58120 3.6690 3.7436 3.56060 3.56080 3.7436 3.7436
3.7146 3. 7445 3. 58095 3.6681 3.7445 3.5 105 3. 56055 3. 7445 3. 7445

2 3.7219 3.7500 3.58760 3. &S 19 3.7500 3.57360 3.57360 3.7500 3.7500
3-4 NC 3.7210 3.7509 3.58735 3. 0410 3.7509 3.53 .15 3.57335 3. 7.9 3.7509

3 3.7219 . 7500 3. 58760 3.6862 3.75(K) 3.57790 3.5770 3. 7,0 3.7500
3.7210 3. 7509 3. 58735 3. 653 3.7509 3.57'415 3. 57765 3. 7509 3.7509

4 3.7232 3.7513 3. 58890 3.6924 3.7513 3. 5410 3.5410 3. 7500 3.7500
3.7223 3.7522 3.58865 3.6915 3.7522 3. 5435 3. 58385 3.7509 3.7509

2 3.7329 3. 7500 3. C680 3. 7095 3. 7492 3.65.0 3. 6540 3.7500 3. 7492
331-8 N 3. 7322 3.7507 3. 66855 3.7088 3.7499 3. 6555 3. 5515 3.7507 3. 7499

3 3.7329 3. 7500 3. 66880 3.7135 3. 7500 36 5940 3. 5940 3.750X 3.700
3. 7322 3. 7507 3.66855 3.7128 3. 7507 3.65965 3. 65915 3. 7507 3.7507

2 3.7371 3. 7500 3. 69590 3.7242 3. 7500 3. r88l0 3. GQ10 3.750 3. 7,00
3 i-12 N 3. 65 3.7506 3. 695C5 3.7236 3. 7506 3. 4,I35 3. 6785 3. 7506 3. 7.06

3 3.7371 3.7,W) 3. 69590 3.72(6 3. 7500 3. 69050 3. 690.) 3. 7500 3. 7.00
3. 7365 3. 75W6 3. 69565 3.7260 3.7506 3.69075 3. 69025 3. 7506 3.7506

2 3.7395 3. 7500 3.70940 3.7294 3. 7492 3.702y30 3. 70-30 3.75 3. 7492
Vi3-16 N 3.73S9 3.7506 3.70915 3.7204 3.74,4 3. 71255 3. 702n5 3. 7506 3.749S4

3 3.7395 3. 7500 3.70940 3.7315 3. 7%'40 3. 70441) 3.70M140 3. 707 3. 70
3.73S9 3.7506 3. 70915 3. 709 3. 7506 3. 70465 3.70415 3.75,06 3. 7506

2 3.8621 3.87,50 3.$2090 3.5.492 3.8750 3.91310 3.S1311 3. 8750 38.0
37 -12 N 3.8615 3. 8756 3.82065 3.-94S6 3.8756 3. S)335 1 S 1'N.5 3. S756 3.8756

3 3.8621 3.8750 3. S'MX1 3. 8515 3. S75N) 3. S 1 10 3. SI.1) 3. 8750 3. 8750
3.8615 3. 8756 3.8 265 3. 859 3.8756 3. S 1545 3.81515 3.8756 3. 8756

23. .6455 3.8750 3. 53440 3. 553 3.S741 3. S 274 3. S2720 3 87A) . 44

1i N :1. 845t 3. S75f; 3. 8341U 3.8537 3. S747 3. S2745 3. 82695 3. $75f; 3.8 747
3 1. 4645 3. 4750) 3. 8441 3. :565 3. 875 3.82940 3. 29. 40 3. 8. 3. 87.0

:3. 8639 3. S756 3. .3415 3. S559 3. 8750 3. 8294)5 3..82915 .3. S756 3 8756

1 3. 9655 3. I.V31 :. S34244 3 1)1, 1 3, 3. 1Y0136 3. 811080 .3. I1(N :3. 99:11 . 13.11
:. 91f; 3. .45 3. S3I95 i.91,1 3. 4N 3. 811115 3.81)55 3.99. 3. 1.115
:4.1*719I .1. (XN1) 3-43744 3, 493 19 4.(010 :1. S23f'.) 3. SI141 4 (104 4. 0 0XX

4 1 NC 3. 9" M 4. (110 39.3735 : 9111 4, 0153 :3. ,23.5 3.82315 4.100.) 4. R M19
3 , )719 4. I40) 3. 8:171,4 3, 9:0;2 4. (X Xi 4 3. 27!,) 3. 827) -1. OXHX) 4. O)0

It 173 (7V. 3. 93r.3 . 4 .) 3. 8 -)*A 8 .81 3. S2715 4.4(4)1,9 4.(0M

I .7:2 4. )013 3. s381, I 3.9121 4. (N)13 3. 3-1 1() 3. ,:3 II)o 1. 041(10 4. (X W)
1 . 9721 4. 1)22 3. S48'5 : 9415 4. (X)22 3. 81443 :3. S1,5 4. (X)9 4. 0009

,:0A vat I l;Ib eCo
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APPENDIX 2. AMERICAN NATIONAL is applied from the maximum size to below the maximum
size.SCREW THREADS OF SPECIAL DIAM- (d) The pitch diameter tolerances for an external and

ETERS, PITCHES, AND LENGTHS OF an internal thread of a given class are the same.
(e) The pitch diameter tolerances are obtained by

ENGAGEMENT adding three values, or increments; one dependent upon
the basic major diameter, another upon the length of

The American National standards for screw threads of engagement, and the third upon the pitch of the thread.
special diameters, pitches, and lengths of engagement are These increments are based on formulas given in table 2.2.
republished here as useful information. They are largely However, where tolerance values so obtained exceed
superseded by the Unified and American standards which those given in appendix 1 for corresponding pitches of
are specified in section IV. If American National threads the American National coarse or fine thread series, and
are specified, they shall conform to the requirements for any diameters equal to or less than these standard
herein. sizes and lengths of engagement equal to or less than one

The tolerances specified in appendix 1 of this handbook diameter, the tolerances given in appendix 1 are used.
apply in general to bolts, nuts, and tapped holes of stand- (See rules for using tolerance tables on p. 180.)
ard pitches and diameters. They are based on the pitch (f) Pitch diameter limits of size are interpreted in
of the thread and a length of engagement equal to the accordance with appendix 1, par. 5 (c), p. 128.
basic major diameter, but are used for lengths of engage- (g) The tolerances on the major diameters of the ex-
ment up to 1% diameters. ternal threads and minor diameters of the internal threads

In addition to the foregoing threaded components, there are based on the pitch of the thread, as these control the
are large quantities of threaded parts produced, such as depth of engagement; they are, therefore, based on the
hub and radiator caps in the automotive industry, threaded g aoy
collars on machine tools, etc., where the diameters are (h) The minimum minor diameter of an external thread
larger, the pitches finer, and the lengths of engagement of a given pitch is such as to result in a basic fiat (%Xp)
shorter than for bolt and nut practice. The following at the root when the pitch diameter of the external thread
specifications have been adopted for such threaded parts, is at its minimum value. When the maximum external
and the tolerances are based on the diameter, pitch, and thread is basic, the minimum minor diameter of the ex-
length of engagement of the components. ternal thread will be below the basic minor diameter by

1. FORM OF THREAD the amount of the specified pitch diameter tolerance.
(i) The maximum minor diameter of an external thread

The American National form of thread profile as speci- of a given pitch may be such as results from the use of a
fled in appendix 1 shall be used. worn or rounded threading tool, when the pitch diameter

is at its maximum value. In no case, however, should the
2. STANDARD PITCHES form of the external thread, as results from tool wear, be

such as to cause the external thread to be rejected on the
In appendix 1 there are given the limits of size for maximum minor diameter by a "go" thread ring gage,

standard thread series. The use of these series, wherever the minor diameter of which is equal to the minimum minor
possible, is recommended for all applications, diameter of the internal thread.

Whenever sizes and pitches in the American National (j) The maximum major diameter of the internal
coarse, fine, or extra-fine, or the 8-, 12-, or 16-thread thread of a given pitch is such as to result in a flat equal
series are not suitable, it is recommended that one of the to one-third of the basic fiat (2Xp) when the pitch di-
following pitches be selected: 4, 6, 8, 10, 12, 14, 16, 18, ameter of the internal thread is at its maximum value.
20. 24, 28, 32, 36, 40, 48, 56, or 64 threads per inch. When the minimum internal thread is basic, its maximum

Basic thread data for these pitches are given in table major diameter will be above the basic major diameter by
2.1, and also in table 1.1. the amount of the specified pitch diameter tolerance plus

two-ninths of the basic thread depth.
3. CIASSIFICATION AND TOLERANCES (k) The nominal minimum major diameter of an internal

thread is the basic major diameter. In no case, how-
There are established herein for general use four classes ever, should the minimum major diameter of the internal

of screw-thread tolerances and allowances, which are thread, as results from a worn tap or cutting tool, be such
named and numbered to correspond to the regular classi- as to cause the internal thread to be rejected on the
fication given in appendix 1. '1 hese four classes together minimum major diamcter by a "go" plug gage made to
with the accompanying specifications, are intended to as- the maximum major diameter of the external thread.
sure a uniform practice for screw threads not included in (1) The tolerance on the minor diameter of an internal
the American National coarse, fine, or extra-fine thread thread of a given pitch is one-sixth of the basic thread
series, nor in the 8-, 12-, or 16-thread series, height regardless of the class of thread.22

It is not the intention of the Committee arbitrarily to
place a general class or grade of work in a specific class (b) CLASSIFICATION OF THREADS
of thread. Each manufacturer and user of screw threads
is free to select the class best adapted to his particular 1. CLASS 1.-This class is intended to cover the manu-
needs. facture of threaded parts where quick and easy assembly

(a) GENERAL SPECIFICATIONS is necessary and where an allowance is required.
This class is made with an allowance on the external

Trhe following general specifications apply to all classes thread, so as to permit ready assembly, even when the
of thread specified for screw threads of special diameters, threads are slightly bruised or dirty, in conformity with
pitches, and lengths of engagement, the practice in appendix 1.23

1. UNIFR01M MINIUMI INTERNAL TitiEAn.-The pitch
diattletr of tho iniiiiniln internal thread corresponds to 22 Special threads having .t length of ehgagenlent considerably less than
the ihisic size.2' one diameter w ill not develop the full strength of the external threadl. The

2. 'l'lhIE1ANc(l,!s.--- (u) The tolerances specified repre- minimnui minor diameter of the internal thrad of the American National
torn of thread Is such as to provide a minImum clearance on diameter at the

sent the extri tni, vari'aions allowed on the produlct. minor diameter-qial to two-ninthe of the haste thread depth. If this clear-
(I,) TIii lo[(rantce o1 lh inter nal tlhtread is )lus and is anee Is reduced ty provihlig it greater perentage of th read depth in the

appl i,.A froin t h, 1,sieC size to atove lblasic size. iternal thnrad, the streneth f such a tsteting s lItrased. In such eases
(c) h'lie (lh(r:an(ce (i the external thread is minus and when the external thmrad is subject to considerabhl tension, It is pernissiile

to make the niirior diameter of the Internal thread less than the minlini
spelfled In order to give the ncessary dcpth of engattenMent.

On the other hand, when the length of engagenlent is exceptionally long
J r' I v will Lri,. hwovvr, whw,1 T ('lass i thread Is reqIlirwit oii the ,nhtor ihlnirer of the tilt ernal thread niv b greaater than tle maximum

h n lifie with thio walls, Wlnd ill S1h ((OS, the i1l1owalCe slwtiflvd without Impairing the strength of the fasten ing.
I l LI1 Ill ii illt('rll: thrtl ad. 21 See footnote 21.
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Tables 2.3 and 2.4 give the limits of size and tolerances should be less than the standard values. This has the
for major, pitch, and minor diameters of threads of special important advantage that in a series of sizes, frequently
diameters, pitches and lengths of engagement. occurring in practice, consisting partly of standard sizes

2. Cxuss 2.-T'hs class is intended to apply to the and partly of special sizes there will be no undue irregular-
major portion of threaded work in interchangeable manu- ity in the progression of the pitch diameter tolerance, with
facture, where no allowance is required. It is the same consequent difficulties in securing gages, etc.
in every particular as class 1 except that it has no allow- The maximum pitch diameter, tolerances listed are equal
ance and the tolerances are smaller, to the tolerances on the major diameter of the external

Tables 2.3 and 2.5 give the limits of size and tolerances threads of the same pitch as given in table 2.3.
for major, pitch, and minor diameters of threads of special 2. RULES FOR USE OF ;rABLEs.-For consistent applica-
diameters, pitches, and lengths of engagement. tion of the pitch diameter tolerance tables to all cases,

3. CLASS 3.-This class is intended to apply to the higher adherence to the following rules relative to the use of the
grade of interchangeable screw thread work. It is the tables is necessary:
same as class 2 in every particular except that the toler- 1. Tolerances on pitch diameter corresponding to major
ances are smaller, diameters between those for which values are given in the

Tables 2.3 and 2.6 give the limits of size and tolerances tables shall be those of the next larger diameter.
for major, pitch, and minor diameters of threads of special 2. Tolerances on pitch diameter for pitches between
diameters, pitches, and lengths of engagement. those for which values are given in the tables shall be

4. CLASS 4.-This class is intended for threaded work those of the next coarser pitch, except that for screws
requiring a fine, snug fit, and where a screwdriver or having 80, 72, 44, 13, 11, 9, 7, 5, or 4 4 threads per inch,
wrench may be necessary for assembly. lengths of engagement of one and one-half diameters or

In the manufacture of screw-thread products belonging less, and diameters less than the standard diameters for
to this class it may be necessary to use precision tools, the respective pitches as given in appendix 1, the toler-
gages made to special tolerances for this class (see table ances given in appendix 1 shall be used.

1.6, p. 117), and other refinements. This quality of 3. Tolerances on pitch diameter for pitches coarser
work should, therefore, be used only in cases where re- than 4 threads per inch shall be the same as those for 4
Suirements of the mechanism being produced are exacting. threads per inch.
n order to secure the fit desired, it may be necessary in 4. Tolerances on pitch diameter when the length of

some cases to select the parts when the product is being engagement is exactly 1 or 1 in. for 12 threads per inch
assembled. and finer, or 1 or 3 in. for pitches coarser than 12 threads

The maximum pitch diameters of the external threads per inch, shall correspond to the interval of which these
are slightly larger than the minimum pitch diameters of are the upper limits.
the internal threads determined from table 2.3. 5. Tolerances on pitch diameter for lengths of engage-

Tables 2.3 and 2.7 give the limits of size and tolerances ment greater than those for which vahles are given shall
for major, pitch, and minor diameters of threads of special be the maximum values listed for the pitch concerned.
diameters, pitches, and lengths of engagement. TABLE 2.1.-Thread data for recommended pitches for

4. TABLES OF DIMENSIONS threads of special diameters, pitches, and lengths of

In order to simplify the specification of dimensions of engagement

special fastening screw threads, tables 2.3, 2.4, 2.5, 2.6,
and 2.7 are arranged herein, and are intended to cover all Mini.

mum
practical combinations of diameter, pitch, length of Basic width of
engagement, and class of thread. The use of these tables Threads per inch, n Pitch, p Depth of width flat at

instead of the application of formulas to determine limits thread, h of flat, major
of size of a special thread facilitates placing dimensions p/s diameter

of snut,

on drawings. Also, in cases of special threads of the same p/24
diameter, pitch, and class of thread, but slightly different
lengths of engagement, the threads may be gaged by a 1 2 3 4 5
single set of gages, as identical pitch diameter tolerances
will be applied. . . .

1. ARRANGEMENT OF TABILEs.-The arrangement of 64 ------------------------------- 0.01542 0.01015 0.00195 0.000W5
dimensions and tolerances given in these tables has the M ------------------------------- . 01786 .0io10 .00223 .00074
following features: 48 ------------------------------- 020W3 .01353 .053 "O .05O7

40 ------------------------------ C2.500 .01624 .00312 .00104
All thread dimensions of threads of special diameters, ----------------------- 02778 .01804 .00,347 .00116

pitches, and lengths of engagement, except pitch diam-
eter tolerances are derived from table 2.3. 32 ------------------------------ .03125 .02030 .00391 .00130

P i c ............................ .. .03571 .02320 .('0446 .00149
Pitch (lianeter tolerances are taken from tables 2.4, 24 -----------------------------. 04167 .02706 .00521 .C0174

2.5, 2.6, or 2.7, depending upon the class required. These 20 ------------------------------- . 05000 .03249 .0025 .00208
pitch diamter tolerances were obtained by adding incre- i----------------------------- 5r . 0069 .00231
ments, in accordance with table 2.2, corresponding to the 16 ------------------------------- .06250 .04059 .00781 .00260
major diameters at the top, the threads per inch at the side 14 ------------------------------- . 07143 .04639 .00893 .00298
of the table, and mean lengths of engagement of , 1, and 1. -------------------------------. 08333 .05413 .01042 .00347
2 inches for pitches from 64 to 12 threads per inch, in- 10 ----------------------------- iO .i095 .01250 .00417
clusive, and , 2, and 41'2 inches for pitches from 10 to 4 8 -------------------------------- . 12500 .08119 .01562 .00521
threads per inch, inclusive. Thus, the increments of the 6 --------------------------------- 667 .10825 .0208,3 .00604

pitch diameter tolerances based on length of engagement 4 -------------------------------. 25000 .16238 .03125 1 .01042

and on dlipinter vary )y (!efite steps instead of contin- TA-E 2.2.-Schedule of tolerance increments for threads of
tiouslv. llowver, in order that the tolerances given in special diameters, pitches, and lengths of engagement
thes(e tables inight be wholly consistent with these given in
ap)e)td0ix 1, certain 'vlhes as listed are greater or less Diameter Length of Pitch

thanI hIh,, vieh(.e(. by the, abovet method. This mBldifica- Class of threal increment engagement Increment
tiIn was irtle by i1(srtirg in the tables, in tim positions increment
corrf-[(ponig lo, .tioidard sizes, pitches, and lengths of
e.lg,,n,,~o., of h1. Arierican N'ttiolil coars(- and fine- 1 2 3 4
thira:id !ro the pitcli liainetr tolerances listed in ap-
p,,flix 1. lh,,, N% liriver ,,I'essary, all vahlles above and C -a . ..------------------------ .0024VD 0.0W20 0.020 V p
t, Owh. If: of h. in..irtiqd valucs wire reduced so that ('lass2 ------------------------------ . J21) .002Q .010 V p

' . , sdlflll HHi Slb-se s Illr] values, anid (h.s' ----.---------------------------. .02%1 .0020 .(05 V P
, , .. (l( I,, Iw riiI i wi-ri inlvrs'(/ so I hat (ile (l.s-4 --- _ ----------. 001 0 .025 V p



6, For pitches finer than 64 threads per inch, apply the suming the choice of class 3, tie following dimensions are
formulas in table 2.2. If the resulting tolerance is greater obtained:
than that for 64 threads per inch as given in tables 2.4 to
2.7, for the same diameter and class, apply the tolerance From table 2.6:
for 64 threads. Pitch diameter tolerance----------------0. 00653. EXAMPLES.-The following examples illustrate the From table 2.3 for the external thread:3se.of tesab es: floMaximum major diameter --------------- =3. 0000
use of these tables: Minimum major diameter=3. 0000-0. 0066=2. 9934

Example: 3-in., 16-thread, class 1, with allowance on Maximum minor diameter=3. 0000- . 0511=2. 9489external threads, % in. length of engagement: Maximum pitch diameter=3. 0000- . 0271=2. 9729
From table 2.4: Minimum pitch diameter=2. 9729- . 0065= 2. 9664

Pitch diameter tolerance --------------- =0. 0095 And for the internal thread:
Also from table 2.3, for the external thread: Minimum major diameter ---------------- =3. 0000

Maximum major diameter= 3.2500-0.0018=3.2482 Minimum minor diameter=3. 0000-0. 0451=2. 9549
Minimum major diarneter=3.2482- .0126=3.2356 Maximum minor diameter=2. 9549-+ . 0045=2. 9594
Maximum minor diameter=3.2500- .0785=3.1715 Minimum pitch diameter= 3. 0000- . 0271=2. 9729
Maximum pitch diameter=3.2500- .0424=3.2076 Maximum pitch diameter=2. 9729±+ . 0065=2. 9794
Minimum pitch diameter= 3.2076 - .0095 = 3.1981

And for the internal thread: If, instead, it is decided to reduce the length of engage.
Minimum major diameter -------------- =3. 2500 ment to Y2 in., the following dimensions are obtained:
Minimum minor diameter= 3.2500- 0.0677=3.1823
Maximum minor diameter=3.1823+ .0068=3.1891 From table 2.5:
Minimum pitch diameter=3.2500- .0406=3.2094 Pitch diameter tolerance --------------- =0. 0060
Maximum pitch diameter= 3.2094+ .0095=3.2189 From table 2.3 for the external thread:

Maximum major diameter ------------- =3. 0000Example: 3-in., 24-thread, class 2, % in. length of engage- Minimum major diameter=3. 0000-0. 0066=2. 9934
ment: Maximum minor diameter= 3. 0000- . 0511 =2. 9489

From table 2.5: Maximum pitch diameter=3. 0000- . 0271= 2. 9729
Pitch diameter tolerance --------------- = 0. 0066 Minimum pitch diameter=2. 9729- . 0060=2. 9669

In this instance the pitch diameter tolerance is printed And for the internal thread:
in italics. In accordance with the footnote under table 2.5 it Minimum major diameter -------------- = 3. 0000
is desirable to avoid the use of tolerances set in italics as Minimum minor diameter= 3. 0000-0. 0451=2. 9549
the combination of class of thread, length of engagement Maximum minor diameter=2. 9549+ . 0045=2. 9594
pitch, and diameter is disproportionate. If it is decided Minimum pitch diameter=3. 0000- . 0271=2. 9729
to use a closer class, class 3 or class 4 may be chosen. As- Maximum pitch diameter=2. 9729± . 0060=2. 9789

TABLE 2.3.-Values for obtaining thread dimensions of screw threads of special diameters, pitches, and lengths of engagement,
classes 1, 2, 8, and 4

INTERNAL THREAD SIZES
EXTERNAL THREAD SIZES

To obtain minimum dimensions for
To obtain maximum dimensions for major, pitch, and minor diameters, subtract the values minor, pitch, and major diameters, sub-

in the "maximum" columns from the basic major diameter, tract the values in the "minimum" col-
Apply tolerances minus. umns from the basic major diameter.
See tables 2.4, 2.5, 2.6, and 2.7 for pitch diameter tolerances. Apply tolerances plus.

See tables 2.4, 2.5, 2.6, and 2.7 for pitch
diameter tolerances.

Threads per inch __________________________________________
Major diameter Minor diameter Pitch Major_____________ ______________ Pitch diameter, maximum Minor diameter,' _________ ic ao

maximum diameter, diameter,'
Maximum Tolerance Minlmumt Tolerance minimum minimum

Class 1 Classes Class I Classes Class 1 Classes Class 4 Class 1 Classes Classes 1, 2, 3, and 4

2,3,4 2,3,4 2,3 2,3.4

1 2 3 4 5 6 7 8 9 10 11 12 13 14

in. in. in. in. i n. in. in. in. in. in. in. in. in.
64 ----------------- 0.0007 0. 0000 0.0052 0.0038 0.0108 0.0101 0.0100 0.0199 0.0192 0.0169 0.0017 0.0101 0.0000
56 --------------- 000 .0000 .0051 .0040 .0124 .0116 .0114 .0227 .0219 .0193 .0019 .0110 .0000
48 -------- _---------. 0009 .0{)00 .0062 .0044 .0144 .0135 .0133 .0265 .0256 .0226 .0023 .0135 .0000
40 ------------------. 0010 .0000 .0068 .0048 .0172 .0162 .0160 .0317 .0307 .0271 .0027 .0162 .0000
36 ------------------. 0011 .0000 .0072 .0050 .0191 .0180 .0178 .0352 .0341 .0301 .0030 .0180 .0000

32 .................. 0011 .0000 .0076 .0054 .0214 .0203 .0201 .0394 .0383 .0338 .0034 .0203 .0000
2 ---------------- (W12 .0()0 .0086 .0062 .0244 .0232 .0230 .0450 .0438 .0387 .0039 .0232 .0000
24 ------------------- 01 .0010 .0(192 .0)0W6 .0284 .0271 .0268 .0524 .0511 .0451 .0045 .0271 .0000
2 ----------- _-----.0015 .0000 .0102 .0072 .0340 .0325 .0322 .0628 .0613 .0541 :0054 .0325 .0000

IP .-.----------------. 01 .0000 .0114 .0082 .0377 .0361 .03,58 0698 .0682 .0601 .0064 .0361 .0000
16-----------------111 .0) .0126 .0090 .0424 .0406 .0402 .07R5 .0767 .0677 .0068 .0406 .0000
14 -- ---- .-- .1)21 .1 X)0 .0140 .00 8 . (485 .0464 .0460) .0897 .0876 .0773 .0077 .0464 .0000
12 - .0)24 .1000 0 0158 .0112 .0565 .0541 .0536 .1046 .1022 .0902 .0lm .0541 .0000

10.. ......... !...1)21 (81 .0184 .0128 .0478 0650 .0644 .1255 .1227 ,1 f)K1 010q 0650 .0000
. . HIM .8I81 .0(222 .0152 .0846 .012 .0805 -.1,15 . lS' . . .0135 0812 .Ve"'Y

I 1114 I M)188 .021K) .0:912 .1127 .1083 .10174 2 .%581 lit i ll 17) 0
I A) WO1.f8) .0408 .0280 .1(,188 1624 1611 .3131 .3067 .27o,, .0270 1wv,4 .00)0

'. i, ,r n f,)r Ii olirinilrl inirior iliatrieler of tli! external thread are ilg trt, Io the intersection of the worn tool nrc with a center line through
ri !11 ! ri,,t, ' i ' rr irolll i ill"r lin et r fr hf p exti, treul thrad ll 8 h ot1 ie th rrt (,orr'l in fli (i flatIat It fi t minor (IianI'tior or it, toi lin,riyn external thread.,l; ,.' / 7', mi 'm, .I I.. ht ro iim1d hv .io tilrlm-t ne I le hash' I hreaml (,11th, 1 (o)r ()ftl.6 ;0p) front th' linininnon ltr'h lii le r ofl tim,' e~xternall threat.,

...... .. .,ln r, I1 tln ir oFt iev IilIornal thread (orrespinmn I o ie( m al C filat (k4 X p1), a (1 the' troflh, at the Inalor uibateler produced by
I.i '! 1 tIe,,. ii. l ' mil . T1mm ni iliny, ,rmajov r bili terof the Il nirnal thread sh ll he Ihnt th r'stim tmmlic p O i a lita Ilie mo f t jor adi ter

,,'.! r ,,: , , : ', r 'll It,,v ".'lmiI I, ', / 1'. mmlI nay hI' m l romiemi hmy iluhlnig l3t )< I (or (ll7t) ;lh to thn roatxlmun pitch illainti o(rf the tnttrml threadt.
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S. GAGES For the range from lk D to 3 D the minimum and
The classification of gages as presented In section VI maximum hole sizes are each one quarter of the minor

i.pplies also to gages for special threads. diameter tolerance of the internal thread larger than
1n ordering gages for a special thread, the length of the corresponding limits for the % D to 16 D length of

engagement of the componen, thread (as distinct from the engagement.
length of the gage), and the diameter, pitch, and class of From the foregoing it will be seen that the difference
thread, should be stated, in order thkt the minimum mate- between limits in each range is the same and equal to
rial product limit, (pitch diameter of "not go" gage) may one-half of the minor diameter tolerance. This is a
be determined correctly. With regard to the length of general rule. However, the minimum differences for
the "go" gage, and gage tolerances, for threads of exception- sizes below % in. arc equal to the minor diameter toler-
ally long lengths of engagement, the following practices ances given in tables IV.10 and IV.11 for lengths of
are recommended: ( For threads of classes 1 or 2, use engagement to and including % D. For lengths of en-
the standard length of "go" gage as given in Commercial gagement greater than % D and for sizes in. and larger
Standard CS8, and apply X tolerances; (2? for threads of the values are adjusted so that the difference between
classes 3 or 4, make the length of the "go ' gage equal to limits is never less than 0.0040 in.
the length of engagement and apply W tolerances. For diameter-pitch combinations other than those given

With regard to the marking of gages, each gage shall be in tables 3.1 and 3.2, the tolerances given in table II.10,
plainly marked, for identification, with the diameter, or the tolerance derived from the formula, should be
threads per inch, thread series-that is, "NS" to indicate similarly applied to determine the hole size limits.
a special thread of American National form-and class of Internal threads requiring modified minor diameters
thread, for lengths of engagement less than % D to develop theoptimum strength of the fastening, or longer than 1APPENDIX 3. HOLE SIZE LIMITS D to reduce tapping difficulties, should be designated in

Recommended hole size limits before threading and accordance with par. 3, p. 26.
the corresponding tolerances are derived, to provide for For National Miniature threads the distribution of
optimum strength of fastenings and tapping conditions, hole size limits differs from the above, to accord with
from the minimum and maximum minor diameters of the conditions peculiar to miniature threads, and is shown
internal thread, using the following rules, as illustrated in figure 3.2. The maximum limits are based on provid-
in figure 3.1: ing a functionally adequate fastening for the most com-

mon applications, where the material of the externallyFor the range to and including j D the minimum threaded member is of a strength essentially equal to or
hole size is equal to the minimum minor diameter of the greater than that of its mating part. In applications
internal thread and the maximum hole size is larger by where, because of considerations other than the fasten-
one-half the minor diameter tolerance, ing, the screw is made of an appreciably weaker material,

For the range from % D to % D the minimum and the use of smaller hole sizes is usually necessary to extend
maximum hole sizes are each one quarter of the minor thread engagement to a greater depth on the external
diameter tolerance larger than the corfesponding limits
for the length of engagement to and including Y D. thread. However, hole sizes down to the minimum limit

For the range from % D to 1 D the minimum hole of the minor diameters must be avoided to allow for the
size is larger than the minimum minor diameter of the spin-up developed as the result of the negative rake with
internal thread by one-half the minor diameter toler- which these small taps are ground.
ance, and the maximum hole size is equal to the maxi- Recommended hole size limits are tabulated in tables
mum minor diameter. 3.1, 3.2, and 3.3.
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TALU S.2.-Rcommendsed hole size limits before threading for diferent lengths of engagement, UNC, UNF, UNEF, UN,
UNS, NC, NF, NEF, and N series, class 8B-Continued

(Based on table IVIi.)

Designation Minor diameter, internal threads Recommended hole site limits for different lengths of engagement

Percent Percent To and including Above 4 Dto % D Above 31 D to 1M D Above 1M D to 3D
Ttread Threads Mini- of basic Maxi. of basic 31 D

sin per inch mum thread mum' threadheight b height Mmin Max Min Max Min Max Min M Ix

No. in. in. In. in. In. in. in. in. in. in. In.
534 8 5.1150 83.1 5.1297 74.1 5.1150 5.1222 5.1184 5.1259 5.1222 5.1297 5.1260 5.1335
5 12 5.1600 83.1 5.1698 74.1 5.1600 5.1648 5.1623 5.1673 5.1648 5.1696 5.1673 5. 1723

a 5.1820 83.8 5.1908 72.9 5.1820 5.1866 5.1844 5.1887 5.1865 5.1908 5.1886 5. 1929

54 8 5.3650 83.1 5.3797 74.1 5.3650 5.3722 5.3684 5.3759 5.3722 5.3797 5.3760 5.3835
5A 12 5.4100 83.1 5.4198 74.1 5.4100 5.4148 5.4123 5.4173 5.4148 5.4198 5.4173 5.4223
534 16 5.4320 83.8 5.4408 72.9 5.4320 5.4366 5.4344 5.4387 5.4365 5.4408 5.4386 5.4429

5 8 5.6150 83.1 5.6297 74.1 5.6150 5.6222 5.6184 5.6259 5.6222 5.6297 5.6260 5.6335
5 2 .6W0 83.1 5.6698 74.1 5.6600 5.6"48 5.6623 5.6673 5.6648 5.6698 5.6673 5.6723

5 6 5.6820 83.8 5.6908 72,9 5.6820 5.6866 5.6844 5.6887 5.6865 5.6908 5.6886 5.6029

6 8 5.8650 83. 1 5.8797 74.1 5.8650 5.8722 5.8684 5.8759 5.8722 5.8727 5.8760 5.8835
6 12 5.9100 83.1 5.9198 74.1 5.9100 5.9148 5.9123 5.9173 5.9148 5. 98 5.91 73 5.9223

6 16 5.9320 83.8 5.9408 72.9 5.9320 5.9366 5.9344 5.9387 5.9365 5.9408 5.9386 5.9429

* The differences between limits are equal to the minor-diameter tolerances given in table IV.11 for lengths of engagement to and Including 3. D. Towevcr,
the minimum values for lengths of engagements greater than 34 D in sizes i in. and larger are adjusted so that the difference between limits is never less than
0.0040 in. For diameter-pitch combinations other than those given in this table, the tolerances given in table IV.11 should be similarly applied to determine
hole size limits.

Based on values as rounded off in the preceding column.
* Based on a length of engagement equal to the nominal diameter.

TABLE 3.3.-Recommended hole size limits before threading for different lengths of engagement, National Miniature thread
series

Designation Minor diameter internal threads Recommended hole size limits for different lengths of engagement b

Percent Percent To and including M D Above M D 0 131. D Above IA D to 3 D
Thread Pitch Minimum basic Maximum basic

designation' thread thread
height height Min. Max. Min, I!ax. Min. Max.

mm mm mm mam mm mm mm mm mm
SONM 0.080 0.217 100 0.254 54.8 0.226 0.240 0.236 0.254 0.245 0.254
35NM .090 .256 100 .297 56.4 .267 .282 .277 .297 .287 .307
4ONM .100 .296 100 .340 57.7 .307 .324 .318 .340 .329 .351
45NM .100 .346 100 .390 57.7 .357 .374 .368 .390 .379 .401

6ONMr .125 .370 100 .422 60.0 .383 .402 .396 .422 .409 .435
55NM .125 .420 100 . 472 60.0 .433 .452 .446 .472 . d59 .485
60NM .150 .444 100 .504 61.5 .459 .482 .474 .504 .489 .519
70NM .175 .518 100 .586 62.6 .535 .560 .552 .586 .569 .603
80NM .200 .592 100 .668 63.5 .611 .640 .630 .68 .649 .687

90NM .225 .666 100 .750 64.1 .687 .718 .708 .750 .729 .771
0ONMf .250 .740 100 .832 64.6 .763 .798 .786 .832 .809 .855

110NM .250 .840 100 .932 64.6 .863 .898 .886 .932 .9009 .955
IfONA1 .250 .940 100 1.032 64.6 .963 .9W8 .986 1.032 1,009 1. 055
140N M .300 1.088 100 1.196 65. 4 1.115 1.156 1.142 1.196 1.169 1.223

Threads
per inch in. in. in. in. in. in. in. in.

YON,%f 318 0.008 100 0.0100 54.8 0.0089 0.0095 0.0093 0.0100 0.0096 0.0104
W? N %1 282 .0101 100 .0117 56.4 .0105 .0111 .0109 .0117 .0113 .0121
40N.f 254 .0117 100 .0134 57.7 .0121 .0127 .0125 .0134 .0130 .01&
45N NI 254 .0136 100 .0154 57.7 .0141 .0147 .0145 .0154 .0149 .0158

MON,'d' 203 .0146 IOU .0166 Co. 0 .0150 .0158 .0156 .0166 .0161 .0171
N %:I .ol f5 1IN .0186 (0. 0 .1170 .0178 ,0176 .0186 .0181 .0191

8;f)N.\% 19 .1175 100 .0198 01.5 .10181 .0190 .0187 .0198 .0193 .020N4
74hN 1 15 .112(14 1111 . ,231 (2 6 .0211 .110221 .0217 .0231 .0224 .0237
" M 2 (27 .023:3 1I11 .0263 (1. 5 .02.11 .0252 . 02.8 .0260 .0256 .0270

!ioN %I 113 .112,2 I( 1 .0295 61.1 .0270 .0283 .0279 .02195 .02S7 .0304
lear \ I4 102 10201 11)0 .1327 30, :8)0 .10314 0'.139 .0327 .03119 .0337

I, N. ('2 11:131 I114 .0367 C4. . . 0310 .01354 .0349 . 1317 .0358 .0376
Ip,' .::::37(1 IN1) .104(11 I. 6 .0O379 .0:33 .111 .0o406 .0397 .0415
I i . M " ,,I''1 t 11001 .11471 15. 4 .1,1:111 .1i)t. .14511 .01471 .04110 .0481

i,' Pr. Ir,1 rr, I re'mm 'rl ''lf I v,1l 1 t l'l l l'ls Jo I ro nhltlnI 111 tho t si' s Ii sofl rofr I ,om tlIt',
"i ,, i ,r;L.n rl'k 'l-%llw, r, I ,. "fh r iul'rora l ir' dIolnl.lll tl0 r1(I l '', 11111 dt'w s li ltn I thl td 'Xt l trgesr teni o ry itr ho1g.

ii'i I .' , 'II I',IIr (IlI ai nl w' v I r ail r e n' -' iry, [lI. 'tello .I i i fail y ri e re(l In t(ll thri'o fin hy 11 111 n.ixp
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APPENDIX 4. WIRE METHODS OF MEAS- As most threads of mechanical fasteneis and components
UREMENT OF PITCH DIAMETER OF 600 are made to a lesser degree of accuracy than that of gage

threads, their pitch diameters are not susceptible to

THREADS accurate determination by direct measuring methods.

Pitch diameter is defined in section II, p. 4, as On such threads the pitch diameter is to be regarded as

follows: "On a straight thread, the pitch diameter is the the pitch cylinder or cone which would bound, on the

diameter of the coaxial cylinder, the surface of which maximum mater.al side, the approximately cylindrical or

would pass through the thread profiles at such points as conical surface which would pass through the thread

to make the width of the groove equal to one-half of the profiles at all poins such that the widths of the thread

basic pitch. On a perfect thread this occurs at the points and groove are equal. Accordingly, the conformity of

where the widths of the thread and groove are equal. such threads with specified pitch diameter limits is deter-

"On a taper thread, the pitch diameter at a given posi- mined by gaging means and methods specified in section VI.

tion on the thread axis is the diameter of the pitch cone The accurate measurement of pitch diameter of a

at that position." thread, which may be perfect as to form and lead, presents

The degree of accuracy to which the pitch diameter can certain difficulties which result in some uncertainty as to

be measured will depend on the accuracy of lead, helix, its true value. The adoption of a standard uniform

and form of thread. As thread plug gages and thread practice in making such measurements is, therefore, desir-

setting plug gages have highly accurate threads, their able in order to reduce such uncertainty of measurement

pitch diameters may be measured to a correspondingly to a minimum. The so-called "three-wire method" of

high degree of accuracy by applying the methods described measuring pitch diameter, as here outlined, has been

in this appendix. In turn, the virtual diameters (or found to be the most generally satisfactory method when

effective sizes) of thread ring, snap, and indicating gages properly carried out, and is recommended for universal

may be determined by fitting or comparison with such use in the direct measurement of thread plug and thread

plug gages. setting plug gages. (See fig. 4.1.)
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1. SIZE OF WIRES TlAl I ',1 J.1.--I ltiC S I 7iS (IfMItM.t ll(7to IZii5 I 'Ililfdlfr ,1I )? (-r ll
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TI' it ni.1 4.2. -- Rdca! ion of lwit w lire it ilLmeters and it- hes I . - ni res' for Un~ified and Amettrican I, Amelit Cl Na t cttional(1, hose-co apii a
a w! pipe threads (60")
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tiv' axis of thuc thread, inl which the slight e-ffect of lead For a 60' tlirt'at of oera-ct, angle and thread form thle
anigle is takenii into; account, is formulha 4 ;iiviplitles to

F'or cI grvenl set oif best-size. wires

E'- pitch ditaimeter whje i
AM niesur-newi over w ires

a -= hlf angle of thread i'tit a ov O c
i~iiiiiltlir of tlielIls per inich lC-it IiCoe ap 2n

w-miidiajitf-tr of wires
X' -angle I ttween axis of wire antd Plane perpen- The cpiaiit t C ( is ai cons? ant for a gi xe ii t hri-:tl iugli', a1i1,1

(icletiil to axis of thread. wh-ln'it ti wires -trtv ised for itauirilig I hr tots of the pin cli
This forinulat is at vory' close appuroxiitation, ltiing biased and angle for whicl hr.lN ' art Ih In'het izr thet pitch di-

oni e-ruthin assumnptionis regarding the( positionts of tit - atiitr i5 1)1)1 toted 1)' tiur simctptt tiptratm iotf sitt eliivg
jtits of 'onttaet. ltt'twe the wire anid the thtreadl. I his coristant frttti I he; ineas imirtni :- oxvr t Ili- wiris.

Il 'I roitln I canl]I l ini-ttr tu thet followig sitmptifited Ili fact, when la hst-sir'- wire-s art itle lti-i tt'nsn tit isq
ftrirt. whlicl? is part iiflarly useful when niv-asirinig threads cliangicI very littt'tv a itmttltr-ite d-ieiotn tr error in tlt'
of large lead anlgle.: antgli of tilt- t hread. tI lonsutpiltitl lv\, I lie i-tis' :tils., ftor

cot eytlt- 'various sis of wvires ill use Itiax' hw t ahtilat 'I. l itlis
l<1 r~- 4 1'~ -t-cosca' (2) siaing at eotisitlrall oitut of t ii t lit iuihtett etc of

g lce. twt'xer, wttt-ii \;%iris of nir ttate itt'' Lu(st szii,
li which a i augli- wticst 1tngeit-ztao a Cos X'. art- used, t hits etutst it c-Iaitgts alipreit)Iul w-it iiar'i

atiuin ini I ie( angle tf I t( i1 liread.
Wliti forinicta I kivwu-n. I lit- tistimd pltice is I( tu xpmnd It ha~s i)Ceit slItiW1 11htat, withi thet ixeptii (ifitirt

tt' sutular rottt teuruit i wsries, ret timing til di (e tirst ptitch scriN ;, vatriaiLtitl m oili frotiIlt- hasic sitzist-
andlt secontilt rnis, which gives ilitt' tfllovuwiug: nto apprt'eitbl' change inl th l iii' l G for Ilii hte-t-s4izt.

cos01 aex- falt' X, c a cut a) wijres. (),n III. (Ii hli lianid, Wvliiii t3 \'it lear 1 lit- ixilittiit
) I succ+ _ - or mitIIiIni~~ tkIllowal! -le sit,' is untilI, a coucsidTc:tlle VIlanigi-

+ &IL\T- 2 / occurs, Moid theIL v;Jhi- S Of 0Wt eot:tiigt'itTll tisten ti- f
)it t- actuaicl nwtsur a half audi' are tot lit- nisttl. ItI i._

For large IL(I tl igh-s it-k is net-ury to) ueinstire Ilif- win( 'lilttirt-it, ilhea-iore, t hat there is a great tlvtc g-i
angle, N', but1 fur It-ad ianglt's (if o0 r less, if t itlit- t - using wires' vt-rY c lost'lx approxiitinig thle l.i st iz'.
sit-" wireL is uISed, this cough' kay Ste tis t-Ics tO hit (ttil For cotityritiic in ttrviig(llt itliitittt to, the Vcilit's
to I tie i-tel, anlil of fIt'(t lint-ai at t ll(- pitchli hut, X. 'I'lit- of cot aI2 n for Lstandatrd p itcht' are given inl t'l L i 195
vyallt o~f ia t l , thei tlgi of thei I(ia i itgh, i.i glV~l 1'
tiet furrIiulii 6. MEASUREMENT OF PITCH DIAMETER OF

tartx= - AMERICAN STANDARD TAPER THREADS

which UEX. UNE'T'lt ptitchl rliauuie r tif a I taper t trtiunl pItyi gage, is
w ie I i-id unt'aLs' r"t1 ill. nch I lit saiti unaitlitr its that uf aL straight

A' iitutntr of ilrtis ]tir iih f-lirtedLl gatge, i-Xcvi-lt e a deticlitic--usit itut ;It which tilt-
E' iititii jt 'J diamiii-ttr, oir itl) app~roximaltiont it'itliit'i is ito lit' nixie micust It- lteetd. A potint atI

of the iiasuir'u pitc-l ditineter. IciL know dlv no-tt (Ifro ci titnhe itii uif Il( gtge t

ltitvks andr I lie! citut point furnishidr as, fill ccatssttrx wvitI
5. MEASUREMENT OF PITCH DIAMETER OF Ilust' I ltteL's, ts siloweii in thle iiise't inf igirim-4.2. Tli I' g;eIg i-

UjNIFIED, AMERICAN, AND AMERICAN NA- is st vti- all v )iti a stcrftici' pJilit ilt- clic 1 ttilit is ilacirt
TIONAL STRAIGHT THRZEADS wit i its axi Ilrot il a :t I ) l' hi-Vdtt htuigilt , :0il t hPi 1,11]g

is tune breads t~f then Il. hiifit-dv Am ricii tilt diis a
Fo 1rvdsoffi(-Uifcc, nwicn,;mlAictrit'aii 'Tt' ptisit inn tif tipint is iiurkt'd iciri'ftillY yjl hi ttci'(il

Nii.tinial coar1se, fine, 'xtra-fiii-, 8-, 12-, anud I G-t. lirt-ad if a4 hit Iof prituit liltit-.
cctITc%,1 th Icit-r 1. Wu-NN Inn-; M i-;'uTi1. ---A-;suiii ci t in:,c

IV tiiii 2 \At0 (XO a ut aX izt''II i - to Is' cittlt'V Wit 11 a ittrfirttiii ;it tttiiltira tir, I ite

2 gagi- is si t i I i I ie- v InItIpLert t LI r w itII I it 1 . i nI-I it(tl, 11 1itit ;
tlit' hut- of iuit'asir't-iit- anil lt t lireih axis mi- tt-rlt-

is iteglect'd, Its its valueP is sintdl, heirig i ill c~(ase.sif.s itIt:I dicuular to 4-301 ut her. 'lle it-iriui is itt-L(it- wit Ii
t.0)01t-i ini. for start-dlard fiisteuting strt'ws wlut'ii fte best- twit wines, is shiotwi inl figuirt- -1.2. out' tif whichl is lilacid
size win' is, used, tit(] the, atiove formuilia 3 tiiktitill, ini tl ll tr-auhdi i to ut it att!' ui' cixial :,(t'iiti of
si ucijifii-il form Ini- t lin-ad as.' wa:s I ttuci''t li1 Ilit' VMtWt 11lii This wire

(,ot is , fcisitrnatt-t tI hiixidf win'. 'fi- sci-iiti wvin- is plit-cl irt

Tiojiitci priis i proide -ttitt a) (-I unfri it IWhrnl : Sht'" Iiii i-Id it- olh111t sd e f I iijtc- wti
al s vit-(-t cihutxvc-the- lt- i-cid il L npa ill I licsriiitove

folitwudc, tonl ill urt'" ito itiiut6 tin tifttriuit' v t f ltrii-tie(- t hr-nil si-tee ittati hitlw I ill- fixt-il win, , and
1 

in s--cidctn
aid thus1 tivoid t-nlitftsiit, tlci Neittiicial lii oIf Sctnd- niit-eLsturi-ttiu-n is Iciat--. 'I'lt lixtuigi' (if I lIi-svI- twit ncu;tsiunt-
mirisnus ftirnitulah 4I fur suich thtreis. Th Biual .Sui mcints is ;1,,_ I li-a-tt-ieniit Ntx-- It-f wirts at tile

uit-ws firiiuilji -4 for itweial 60t' tlcritids , except, wheni t~ln- ]iii ll (if I Iw tixi-i win-.,
vniti o'flit-ur ge-na!r~ fiortililit for IL It li-r I lit-aI, eturrt's ptiuiiit(1 i.11 X1ui A'!,tS a C,)t lot foiiiiitlit ;i is

2 F -Mi t a-- 1 Lit1
2 

/1 tI Iitt

or oitheitr I ltuitis haviing 4(n-Ill utily :langi- (-ctl tglifs. lIt, 
2 

A'c fc (i

Iuor 60'9 tlurt-ciis this I -i-m exceedIs 0t0tJ.5 wvhen- NE'n v'tIu ?-v~s +
1is 1J4SUhL11 17. 1.2
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MEASURING CONTACT..y

~ position B

position A I I_

EE

PRUSSIAN BLUE

position A I position B I

,_,LINE OF MEASUREMENT

1'm(iti,; 4.2.-AMeamircnit of pitch diameter of taper thread yayrR. by the 2?-wirc niethod.

inl Which aiccurate tlrlil s11011(I be( iipili(-d. ]-or ,sic(h it Ilirad,

A'~ pit~~~whch has a srioWih11L26:)thl lea :trI ighi, fortmila 6 ti ki's thio form

M,,--w ,immriimv'l oiver wires cot ct ial" I1:,1 aI~ (IIcxea 7
j mihlfagie of taper of i hireou E-_ 1v( I .-ja)(-

r iim ls r of I I ivml jwr imcl t--I Ip 2 n

?l-4ia',1 dm et r of wire s (II imrwito, w;s for Ami-rimm stimumlirmli , Lpr ph'thrmrLis

V = Nvm maT iamte o wr hiavi iig mi i i i cluide-ml tr of 3/'i n./Ft 1,t1uw sium:'lli Imd for ui i at5

The teri 0.8(~ --f;W53w

21LU

is the, exmici. Viulm. of till dqpil of flb fiidiroluili :Li I rimmyigli givves ml vitiv (if E that. is 0.000105 ill. larger I ibm I ha~t givoim

of a tfopeir t hremicl, wlj'i is;010 1em buuat of i lie safill'-pit 0h by I he mdiovo geneifrl foriummula 6 for t~me 2"7 ill. -H AinforiNVIr

Vhread cut, <Pit a etviiumr. ].( r L.em -1 ajered 1It hrm'am Iaes 86mtimimlr tiqpem pipo thread, the wor.4t case ill thlis thrulad

haJVinlg 11.1 iuIcimIIde tapeur larger ti111,11 lui/ft, thiq umore scrice..
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The pitalh di:Li(eter ait any otlher poinlt alonv the thread, foriroila for tin' pitch dialmeter ca mni.v tajer thiread pliiig
as ait the gaging notch, is obtainedl by niti1liplyiiig t lie dis- g; I~ t I e I Iirenidls (if wh IichII I arc 111 1iiriitI \N it re TSpec( It t0
tatice parillel to ilhe axiS of thei tlireadl, bt'tweenl this poilit a hiu pierIpeiviiieilr to I lie axis, t~Iei ms lie form cor-
It nId thew poinI t at which fI v on' eisirerit was taiken, by Ithe respondling to formla 4:
laper per inch, tlitn ahdding th li hroiilt to or siflarawtinlg
it. fromu thle uie:,siired pitch diani'r acroriiig to th - Mf-i)se --o vcse S
(Itreetil in which I Ilie m-cold p~ill is localt id with1 res;pct A' -- 1.hoW (,Eufy

to liii first.
2. 'Iii.~-uu inn-)oepndiu'g on t lie miensolrilig il w'lie1 i ;t lialf-miiv of I p-r of t hun :1d. 'l'li 11w pit eli1

facilit iesa; wilalvlir orhu c1li'iirei'uistiir it is simuHlinios iiviti'tci f ;ili Amiioruui, 8it ilard pipe-i hitaill itgev1:1i
mlor' coniveieniti to uthrer' wires. Ill such Cames uln- correct aiiglt' (0 0

o) and taper (I iti/ft .) is Iliuoi givcii by
huneiinti made inl thle usial initiuer, hlou cn'f t',t1sA .lho hi! foriuht

taken 1i hat the measuring couit cs I ouch all i ri (! wires,
as I hi line of un''asur<cnu't is not iierp'tuliculuu to lii1 Uttl(h v)* .o31~ ~ 9
ax is of th le screw w Iiv 'n Iii i'n i proper (!ontlit Ot (' fi g. -131 1.0 9,1, v .60 ;-2v 0

()I% ucc,(olni of t hi. inucliuuation, thuu' uniastu4red disltwice
lui't wu'ei ilut' :Lx' Of 01ut' wires miust ie muti iliie by OwIi Ai aulap in (if Ilu' 1hlure-wire inethll -i fr-pu:ut ly ise((l
swuit (if the half anigle of the taller Of 11Wi tllIrul. I IuP to reducte thn timtu re(iiiredi whieuuiit ijlch i ljuunutur Of it

Lf'romend_

C I D

A

__4_ PRUSSIAN BLUE

A_ -LINE OF MEASUREMENT

1'um iur, 1.;i-Afea reu Let of pitch dtimeter (of fopt r I/iread gaiyiri lpi/ thr 6-wic ne clto

I191)



ivtnrnl Oif g I 's of I lii' su IIt ' si?.' iS; to blI I'I ioias.rr'd. 011dk inl which
light gages, tif) Ili aitii 2 1ii. , c;'1aii ll(-:- riirit-i Ittce II rat vI Y Ill- ioaul Ti it oil over I:tirgt r r itis
tlIv IbItis ro-t Ihod . 'Ihie gage- iS sililiorkied (31i tw No wi r('s
p1 ie''il sveril t htre:itis :pimrt ,whichi aLr in) I itro sitlipIIrt iii Al mrn:tsitretittrtt Over' siiialler rolls
on ai tapir t hirot't testirlg tixi tire, I hi third win( - plail (1 d iamtitr iif sI:lli',r rolls
ill I 1wIfi' li ls i ilit' Topi (iff the gage altI riti'i-iir i'tii'ri is (,-(iirco m ilrr l

inili finn; 1 ti tll) of This wire to Iti- hlototo of Irite fixtulre 0 ntl lt ilf-:iogli of lilit' of I lIritd
',x'itj It a vei jal itiomiarnlr unkivittg aL 1ist imirixi iliiig it gage g -lhi tiu, oif t'ati gage lltik.
blIoclk (-ofIInIitiatio > i' .,14 st i Iolard. The fiNIte nlitiit Sof Toi dterittro En. Ilii ji'hl fliitietr :it tlt- stmill oil oif
aI lunch, t Iit' itlilir surfatce of NwhI h1 is- :-t a ItIa uIgh'o th II e base. till tgutc u, Al, 'is d'1t'rmtitud front formula 11, is ,;uh-
pilant' equal ito lte imioijal tit' o(f la:iir oif lit' tlirn'ad, stilttedl ;if fornltti k; or 7
23-. Tliii ; tiii eliroentr of th*o cmii Mi I' twIopl of I lie thlread viitrr''rs of ii'asiiremtoii- I this twItorI ttav Ile
gage is mole ituralliI to tilit' bast, of I lie itist ruitierdi vTho sligltiv bitt not sigtuiftcalotl lawi thulvTin'. , e
directin of tflcilitifli'tt iA lnot 1ier'Tnuthli'ar 10 1 lii' tiis niilittls demri.d ottutcoittit oif elastic. du'fuitattotis oif
(if 11lie gage butt i an tigie, (1, f rom tit 1 i i' tOi i ar it y. hr rirlls arid gage blcks tttclr t it(- uinsutirig load, and
A Stollt ;-; liritilid al lwi tihe und o f Ii' bloc k with Ii citfuriig corolionis of loatitig of till. t hreid Wires.

rs ti o i whiheb II( gagi' is prisitinii ti lt' fixtitri. A>
tlt' 1pl:t11 Oif Ilie cud1( Oif Ii gage- to1:y TIot it' Iperl)i'illc rt
to I lie axis, ai roll tppiruxinitcly eq hird t I he lii'lailter of 7, MEASUREMENT OF PITCH DIAMETER OF
IlWi gaLge Shitild lie iINist''tt'iIliit Ilie lot ari the gage THREAD RING GAGES
toi assure etnirac: alt ilt,' ax.is if thlt gagep. For a giviti T
fi-t ire atnil roll, aL coostuttit is cottplitlid which, wheti stil- :tiiaplicatioin Of dlirect rIIOIIhttulsof oteasorroitj to

Iruieted front tlli riieasiti'd distitice frotint ie i~ ifIi' di riii i'pth laue ro hra iggeslrstt
ui'(r wire to tilt' has'' platte, giv''-. Alirisotdtg, s'nhits dIiftii is, partikittarlY itnitrii priipir eoti it

tli( piclidiaiwl r, l tlt-smaltil of IIe,- gage. E0  lund~ wino1 Li bigh tgrii' of pri'ciioi is tiqiorid. Tl'l
fit' jiict tihititter,,E atlieg fotita or9 u1sual ])rltice is lto fit tile rig g~igt' to a tliriarlil t- hvijgi

is~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~~~~l tleiiitrtir' wipilii ortla8o 1 ) . Wli,'o I Iii t irei-Ld ritig gaLiin is oif ciorrect leadl, ail
:3. Ftt-ia Mmit--A fou-wir' ittil h ot1 f atdu1t bread fiormt, wit lir ce litij iii i, c hod' kutIuc sin i>-

nneoastureyntitt that yie-lds tieasnrc~inutls of tiii' piti~lt di- fit r u i 1 rs'i iitlii roruun ia' ~' ti
aruito, F, a I '' r~ill oc ofthi gae. ridrit huf- i ll- only ro t4 atililei for sintall siz''s oif I utl.

ntighe of t u'pur, j3, is Iklst scmitiitiiis nuseil This rtmrhtoil is Four Ili,: luirur stzrs. vairhiots more our l''ms sal i-J.fo .
illtistrali-d ill igtiri' *1.4 anid ricltiri fouir thireadl wirics of nitit hid>s liatvi'twt devi.sed, but fhunt' oif tiesi' lltx i lotinod
cqta diameiter, a patir of gage blocks. of veqitud tlhikotss, Nvidt p(i.wt
anir two pirs" of rolls of diifterent diamieters, 11wi rolls of
cite It pair being equal in li dinn'ter. TI'wo ni' 'tist ie ii t
All aid 112, art' matde river till rolls and fornl~i are' APPENDIX 5. DESIGN OF SPECIAL
applie it-a follows: THREADS

1. GENERAL,

90--l A2-_M-i-d~--l2  it g''iitrah, ai.%. gut',t 1tridif'u ill IhuritolI designi rita, bev
cot ~ --______ -(10) sititlit t o I.-v ',rid mritt or les altittor it, ol't iicotd hi-12 _( ast- i till- jir'ltiminar 'v s'iricioi o'f irtaLit, t'li'rot'ilrs iff

illti' ilisign arid In' proper ttrljistintr (if tiilit lienr i'lt'rnts.
Ili ithi-r wrrrl, thiroal ilisiun is to it ag'' ixtvI't er'uliirir'al

Ai!. 11 f-~ (I II ot2 sic J3, (11) isigits antI ilit' jii'gioiuitt of Ilti' i'iii t'irlng it
2is nttt jirac'ri'alt tolrst a diit'i- vstiit of aitjtia'li

toii ll, th'sigri oif at IlinadicI asseinhl; Itnit intrely to lpre'sent
a rliscuussii of vainrs ihisigri firtotn-s.

'li'irni urrilttitir of hligf t Of clogagiutiruit, nIilniotitmol
miajo'r diaroi'tir oif ti, ixtenal thtrrea'l, mtaximiiumr iiri'r
ditirititr of t ilt' irirnul Iiriad, arid the strsog!th Itoif flit',

____ ~assiriihtir thIri-ac rii'i-is to) lit iiu'n uticl arid tirf-i'fttlv
e.,Iiistl''ri'r if, rrlir tco jtntdie filt' oiptiumn iI.sigyt of it
spiciud t linic. Ir is ntot ecuoiid 1t umrse cit li'r at irTigi i
of thtreal i'rtgg''iii'it witil is longer' fhan riujuturerl tur

d2'7l. g 1. kt 1, halniu rmltwhc iljisthy'i fill] sluigt tifi h

-~ ~ ~ ~ ~ ~x f- r..shiu' I sili'iatioci in'er tlriiti-ur fiiilos e'inr uirti, I loie
iso o till)I bln,. l'pr-waf iii'it tiiiritir aIrtul I

1 04li'iii' stfirirli tit lupls irv ])ni'ut'il l ia atic,~

- - - I eiirs,itul-di'itet' (ifI't hinf lw' eriiaid ny''; di'ass iiliti,r

C0  ruilnrcl-is'liys arsit-ltri ldusigir' Ill(- Aiininilha

IA ~~~~ .'1 ~ (iu'e if 1 tut-il I lirt-iid tilii liii' iiiQ andiur mjo idt

Nlr'cr )ru byl fl! pitit Iitid ru' Ii to I ci h( 'it 1. 11 1ITi-iId it d tI-%v la s m ,,

2i,1)0i t i- 1, F Or Iii ,IIjII I t tIIi,- r m l



Taking, for example, tile conversion of a class 1 threvad to tlernal fliri-al aini tie( iiaxiohilii j mittor diamiiit'r oif the
classes 1A and Ili: Under ordinary conditiotns wheire the internal t hreail sititili not hei less t lout I%%i ti, nt ldiin
kitriar is ing 11Ii'i only as a sinlI jii' fastener atnd t lii' of t iti'~ (T'xt'ItI IVet(l (%3 1 II I, I' I I. I . p. 19 2t. (I tl'r-
ieii[gill of engaigeme nt is itorn1ial, Sili SI )-ithittitioii vitae It' X tit L, ;1 ii. ol I t I I f I lit- Iinjir0-( iLli -r I ,i'rtrt , ant
rndo. If, for ally reasoin, 11iwiI previt it II- .Sl I sjei i t' Itili r- ahl Iowa IetV(, if any , of liio et 'Tf'I I:tl I Ilireal J, dl lit- illiniti-
ancen miay not he exeedxed, it mnay hie nece'ssatry to sj tt'v ti ainwe r t iiii ' teef of ilii iiinti litrms tl i itolldnt I'
class 2A or 21ii or hothi. Also, if liii thirent! Iniost carrv Lt greater thanl 4V1 il;tit(''dtltiii Of Ill"' AIPiiT1tal I Itititti,
nigh txxial stress t)i- if ei'otei nii y of Itb'( t vo tna inzg p l 1 JJ'2, 1ah tut' 1, 1. This jiroiteili's fl' it 11.1! intoil t ,f .ilt
is a fain or, tie conversionl should he fron class 1 to classes, ItervotI 1Itriaf togagtllovtl , A - Iii, St't'tiii 10 >t':. i tssiit
2A nti 211. Atoe Ililifiiltil sitf' iovi'rlap oot soft'll( wn li(i-st'til

A ci tfitting threadl asthlv fitiider soni' eutniiots is eel'i'itrie, Ih di'uiffi'ri'ieri' ve liiWiiii tiitija -iitli lipil '1
mnay fail, iii'eri'as thte cause of faillurt't in' be'lin)titztti lv uiiaiiii'ir oif lIhe iilttt'roil Iiri;ui andt tin' liIilihilititc
providintg a looserT tit. .A cap screw that seats only lilt one' diatniet'r- of thet exte'rnial ttr,'Lul shltttdt i1l lit' git ll ha
side of the hearing, stirfiee tiicr tie )lead mnay hri'ak ofl 1wiec the atztt'iiii ,f I ll' ext (olaf 11 trial ( 4 11, ai i
whein tih' sercix is t ighitenedi. When a Screw his-s a large Ii I )' Otherwise stateidt, lilt, smli (If I lie- iiiit'l-tlianixt'itr
bearing -turfnce( under thii find or win tlin' lieil most, In' Ih'ranlet's oif bh itre'ds anId ill' allo\-anti-, if :it %,
square with a projectinig pin, sufficieril piitclt diatieter sdljr ntot he great t'r thtui twice I li addfdt'ilnt (i! I iti'
('l('aranie itlist Ilie provided to allowA for aity olit-l f -ijilitre'- e-xt eritl I thre'ad i4i1, tait' 11.1 1). I'fti rvire.i' for :il
lltsM of I lie screw axis with fth i earinig surfave uindt'r Ille 4-t't't itt ni' ast'hl I%- co'iiii tl vt1' 1it~ Itle li ''iitttf
litmir. iThus, as large' a flit elf rlituttter tiiitrfla('l as, jtutssiffu, extt-rnitaftlrl'ai (V 1I, biaIle. II1. fjl 111 -io lititottit over-
Iogttir with piroidting prttlti' tuluratis tOt cilart11%1'ltt'ss of la tT Otoiti Sitd-. If Ilit' i-~l,tui friit jut Iliin if Site
face witht lil't- lurtad axis witire scat itg is r'qitiirvd. otlaN I- I'.,tnf xiofatu' 1111 allv tot-i' Z i ils. tn toblralti' itiofufd he
avoidl tit- neet'ssily for sji-cifeing a hteat treated hult, r-Illicid he ,iysitig ait's' thv-s zf lo tiratii'(. asttutig

ioli'rauee's; ctzitsisli'llt wit IltiaitlItfat'tiiriig ~tt:ilt-or a
2. ECCENTRICITY OF ASSEMBLY AN'D CROSS 41tiurs-ur pich sizuoll I,'>- ' it) ileri'asu' lilt- altO if

THR-l~EADtIN'G 'et-rtup. TI'le triajttr-fiaitut'r Ili'ratl', tif ilt'i- -%lrntal
iini ri Oltr iniotr-iitiel oilf-rtive of Ilii itirial thliuat

itftilltes; o)11 khlti ltititiitg ptarts t'tiltl liot tallow thlrt'aui fll-i rt'sjui'tt i tlir -a Ito ntiainttni t hrtai furtit,

ax~is oif tIliv iltritai titi-tau cmui lic dis_;iaeu'tl ratliall,y frotmt iiai'i'r (if thii ifMtieri1tl ta l tlt ltil'sarle lit litrgt*

aid Itev tllolwani't. 'Ihis radial tfisjltult'illlt 1 Ilt' sttf-
ti'i'till 511 that ilh' ftlkl Vt'tIitt' 1'itir'le tiV ll MW11 sit' anitd 3. STRENG'IH FACTORS
(iii fi'( ttfpiusitt' sirf'liii 1wci-st tif tiii ext 'riai tunoa, twill Iw'
ilt lute with lit' urist ttf l( i' t-rital tltii-tt witht t1, follow- . ~ AEs-[t'cittt ~''~ t 11 n
ing ri'stdts i-litii the' klr' i s uisraii'in I.tel t.TI-i illtsitilliiL W01L O 1131 n

illitI titli'l ut' tftlitr'Wi i -tt tilt tmuf rti ttg itt' Ital rlt'fou' to! t:!t' l:o:iu j i-g f I !;o' I li-i;f
threads ill Startltug. atitt (2) th' screw% vta~' pitoti l of Ott' atS'illn.: 'fT'w t'tTt'i't ti-(rlis-sl'(titiilu :1-ia. tirsils

bol. wll11 enioOisvxutv il ti :co. Iaiwd OSllol. aria, of flit' et'Iilal t ivrt'iut (2) lilt,' shear' aia tif tlilt'
b'It'ltiinut ttttit o o'v'eri'la in the itst ftill'u ittio- i'xtt'ritil I lintari thttt uifint'itt, princifllx nit t0w ilitiir

liii lii iiotzit mut iiillttftittriji s anit arYaiti (Illt tiaitill t Iof tt'- taputl h IIt., attd h:i) I Itt' tit'ai ar-t atif I ii'
versiil, butt tlilt- fiil uiing giiral rifle( can lie o~sed inl lien si ra ir'tlta l'i'espitial i ii ttjt
of Iionri sp'ecifii' dat a: lienltl-a htdprl rnial'v(i l, ao

AMt tin'- fit-st sttop to aunsure the- vitiliiitin safe over-lap littttt-ii of iti' extetrntal thlriadi. Thei fotrmullas fiti Itilsift'
oi l~lt b lt- twttiti lilt' ttsoltilv is ()tilititim, tlte- cifler- striss aria aWi I itit'tiu sit'tr area art' given inl st'ttion 11,
once betweenl thle 11tinilrtc1tA nnjor (lianiet er uof Ite cx- p). 5, and these rcra arte ial icatl iti tigurt 5.1.

Secion for mtn shear__area of
/ / tapped hoietem it

I' tapped hole

'%ection for miin shear are a o ':r '"'
-' 'z'' screw, item to it CLIi

-cio for~ ?t~sea are ofoW g

' E E V)~

CU IV 12 t

Floult11 5.1.----';iticol sutiions lin a thiroll ri. .rvill /t

ilti tuu . s urittilitn rr-'pot,1ilg ttiii;t t uilTl'rI.
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If fa ilI Iri- eif :at1 Ilroatias l5I'ill 1% AI s In' letIc'Hr it 15, clr'5ira'l~l 'c'i-tttl i/err el. -- I"rrrriil:i, 8, able 5, . ,ie 1ii' -Ic.11i11

111irt lc III,. iii tijiel (scre w) will liririk ratlwii thcanc (If ('I!aLgc'rc'lt IIIjIltqil- l')' t'lItlei till' full 4I~tH Ow''

Iehti Iwies, "i'd l-,t1 111 ort t11 crc'al I'l"Ic'i \%ril slrii I' lit ' L IS 'AN%%c1p11c'il -S lIi) --hll' Ii 1, Il' Ml:0''lii v %%'' I balI. Ilii'

sufiiieir I o ilcxilc I ll. frill sl virit if I)w:' Screw. 'l k' sI t .ii Ii ofl I II'' rmili.l cepl tAIc'll siec';; . il'lii 'aI L, I iis

lit, lilIi 1i of julto'ne1 lia I :tival and I tic dli Iric'tc;i4c tis (if I I i cl ir iot' is srli ciitl f('c1' a1 1n rITa,''?0 111 x-fart ,'rc I tori rov

i hr 'ad, part iciil~lrx' it s rcl ir ditirri or. Sht ile i h' such I' im. I f, III Nwevi 'r. I h' surety 5is a ilit c Flee' 5I.i'XX'

that., lakicI il iacolrit ;L jecissi ihlt cil"i''i'''tw'i ill si rii'gi Ic 01 if I It(. vo'e cr l' ri w Ill I w fr'c'cprcivitlx tIk't''(A. I_ slioilild
of matiarial of thu' itcierrirl arid cxi ''t I Irr'''rt'ln-as, ie, t ic' ] crierctsc'I tc tillowi frc it- .-'\p' :-I 'i- on:L cI lit, flttikt

tlirieadied jarl ionr(if till, cxl c-rie;dil tirirel will break lrcforr of 1111, ictn-iiS IIiligthe clwisefiri lift' of tice i'cir Oiriiieii'r.

vithi lilt, ohc'exterrert Or initial ii; i'I'tte is s4ti l. For' :qrp~ ccl lec*' ill ili cc-i fi'' i ll' TiMIit lilj er 0 iZ'

2, lENi;i'I (it" liREADr'' :itiirIC.: Jh %'ri t Ii of of I Ilie s cr-it Ic Iw spccilii'id sliu)irlil I),' sicli t hat Ice'( I tuck-

err),ggi'rii'rIt (if it trIj'acflc'il un1it , wiic will dexeir)Il raxi- tict's (if -dccii icim Ii It,, r' ijirincd to dcvii;lo fill[ st -i 'tigi h.

ntiui strength Of nlssc'iiiiclc'i I iii'c'rtls tilil "XI -''11u
1  

311iiil I icl''i, to list' (Ii hotttgc'st po iht screw, it is Ii ec'i'sar'x'

irnteriral thlreadls mtrririfa't circil of raer'ials of t('ild turisile It tic cclc'ince 'K- on r ticl' iriurr clianirn'tif Ilt hIIalt'4

Strength, is coinpirtid frorr lilt! folowirig ferillurla: t-iicltl Ir Iw 1cw ;eract'ictal iiiterir. If it %zitotlc proti' Wt
hi- imru~rcticahle hr) rcitivic' tc rinrici itic 'r Iitdalc'tni

2 Xst riss ariCa rI I suiIchI a xrlc ic',. iI trat- 1wc iee'ce'Ssdi', t. Il eh;'t'ns the'

I_____ ______ -~ Ii tireH1111 1rrii 1 wii dialioi' r (If I It' ill ii al I iii''dl arid

:3,.11 1;eK,, nax I"---I.i57735(E, mi K, maxct ircr''l--t Ili--' Iiirltir ilivicr i clc'racc'e (cx' 11cc, Sainte

L 2n * liitoaJll)ri'1lit i. If tie is dona'.. tict.l'u.1111 r ccicrir iver tlearreter
ofi lilt-s'rI' ltr1 tn' r'ciiuicedllIy Ic'' -iri fttii'eiit to)

The factor 2 asciI it) th Ireu riter eof tit, fcrrtrilai rricars Iw'v'nt iric.rfc''c'ecc. aitd th ic'iircr dirrrttcr if thec "'go"'

that it. is assurnwd thiat tilc tir'ia inl slar trii l i'twl t.1-,il it'c'tti r'iuciv gag', irirsi likewise' Iw' dvt'irascel a- Its is tire

thre erisilt' strc'ss arvia tro ihc'vI'el tlie- fill] strvnrth Ii'f the' eerily c'iiido 'if il Ii' riiic'r titic'!l-l er 111v Iii snr'w

screw. Tis i'Lsiuiltioti is Irasi il r cxleIriurr'rs mad Ilc'i till siiich v'it5''> wlir'r'c (tiiiic'tsiohiS ar' ritercil ficrci ihicis.

thio 'Nat ioinal lHri-au oif Standcaruis inc 19291, iii IM wli'i t i'ccliiu c.d itr'cirlircg it, ticl-''itaiitltr.iIlii' il tired of

v.'as fouirnd i lint for lcrct-r'clc' arid e''lci-t'ilc'c anc'', d IicsiI41tiet ri fur' rlicriiild 1I i'i'tcb, MutLIeL ill N1'io 111,

braIIsSs tcrews artid nalits. this ftiler x'aric'c front 1.7 to '2lt. p) 2h1, shircrie hPc fcIlllw'el.

T1ailing. tire factor as 2 lrrot'iclc' ill gc'lrncrl IL Srmall facttor (b,) (I ,~'~ rf ieciYJjji/'ie'ap cI ojruukrIt Ir' 'clh'ir eirca Of
of safety agaiinst stripng of tiii tlciacls. iuclrai llrrc('u.---Ti'' itoii (if tile ;ir''t ill stnicr ill (1)c'

TO facilitali' clii' applicatio cf I is curirnidla x'ar'icics scrIPi l tii'tn' coca inl shevar irc lieo tappted hll!' i-' gixriL

nioatl uns. ccsiarct , arie ftcr;ririnrs ilcli('rdivit' ili 11cc t-rh% fci'r-itrla 12. liatrlc'Flr. . 'ihis ran ic. 16, wxill cisriallx

dc'ternriratirr of Iit' re'lationu of critl atm ria o I Irriad I i' ic.- I trrtIcmv rII lc' st rrenztr cItf t it'- irutia ofa tc lit'

diueiconers arc' givcn ii ihe .5.1 arci art cer c:i-''.c't ijclruw titlicc hli' nliti l;I- rtar flee' sirerrol (i if lic'- rirertrial
(a) JLrcnyfi ofJ conari ent ie ddi ancd by fi, h c uri of of 11cc! seCr c I) tlir - atio with Iilii intil d rn cr am ie i in
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L. by formuila S. Ift, however, tile ratio required to prevent stripping of file threads inl tire collar.
(c) U n/lair, crtcrnol/q11 itretrl parts. -- For scrss .-, withI

tensile st rengt It (if the mnateriad thIIrough axial h oles. li tII(IIo gi )) of et Iigaginiit., r oI fiored is

ot [ile tapped (ii' f course ]ess, thlon if the screw is solid. For this conidition,
tenlsile strenigth of the( material of the screw formulla 8 becutnies

is le'ss than R?,, thleu L" should lie irri1ti plije by K J 11 2 to III itrIaI ax)
prov-ide suliionit length iof i lireadi to prevent st rippintg iS, int per inch
of the t hread s ill t' lapp- hiI iole.

lo t retaining collars onl shafts where Ili exiweti'i Where A, is tire! cross-sectonah area of thehoe
axial force resisted hv liet vthllai' is apprecialyt~ loss, than I lwever, aR thet wall I hioess" (if elthter oir tint i the
[lie tensile force' that, ithe shaft, itself is cakpable I'if resi istig, initernal atnl external in,'intwr- licotitis hilt, lite. et(1ec
L, nwed only- be1 long enlough to wit irstarol [0ie expected of In 'st o0ernal niniler t o enlarge meil I lIi lot erred mnenher
axial force o0n thet collar, if F,~ is the axial force to he to tiock (town inl ihe 1 Itreoci means that an L, great ir I hll
cakrrjeil ly thet collar and ts is I lie tensile strc'ngtii of the givenl iv the( 'lshnve fortl,11 moust . flused, als.o that. till-
mnaterial of tie si raft ill pot rids jn -r qqitqure iticli, the i it 'ortrt is on min oir d ia totier of thle itterrn]l t hread and
tlie' tengtil of ti retic engage tontt req iiiren i l ilie shraft is mtaj or di iarict (-r of I i'- Vst I -rrii I t It I t. rjI ,ii a I ' T, ,InII qit.
equal to 2i0,(its\ *S. mnu), where S. mun is giS' i'tr b e l snil to obtainl tIll(, uIaxitlilinn prod ct,le duith iif t tread
fornTorlI a 7.when tIl'( stretigt I of n niteritol of thev collar is *Forg'iet int coioiiriris lminis-ig lirenls oil hIln-wall
the Saint' or slightt Iv lt'ss, thoua In'i st renigth1 of tmatterial oif [lit' tiliii. LetF tindtir actualo working COTIiti11 iiiis-loiild he
tiaft. Ilatios I Ettii R2 toti 11 it'I coti t --iri'x-iiiil naooi to oierite proper schi'i'lion of wsall thicknesses,
explainled to dleteromitie whetheor or riot a greater length is Ii'igth of ciigagcrlint and pitch of thread.

T~kiimF, 5.1.-Data for deformrbg in/sq tiiigti foctrs jit special furred decsiga
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4. THREAD PROPORTIONS IN RELATION TO Area of mniraum center bole

TAPPING = (7r/) X0.792 -0.4I926

In the production of threads it is considered impractical Max utress area of external threaded mnember
to tap a thread unless its diameter is greater than six =1.00351
times the basic thread height; therefore, when the ratio
of D to H is less thTan 4.5, the use of a larg r diameter, Length of thread engagement required
a finer pitch of thread, or both, should he considered. 2 > nux A,

The size of K, is a factor in controlling tap breakage". L j2l1i
Tap breakage is infrequent if the diameter of the tap is
over > in, or if the length of thread to be tapped is less 2 X 1,005
than W). For sizes less than 1- in. and length of thread 2.7703
over YO), tap breakage can be minimized by use of a

large K,, that is TK, maximum. However, this means =0.720 in.
that L. may have to be increased to develop the full

strength of the screw. If a length of engagement of 0.73 in. cannot be obtained,

5. EXAMPLES OF THREAD DESIGN the tolerance on minor diameter, 71 x ,, of the internal thread
should he reduced. If a space for a longor length of

The design of special threads for particular purposes engagement is av\ailabWl, T can be increased.
is illustrated by the following examples: Example: The dimension is required of the lrrg -f

Exampile: A gun barrel is subjected to an internal steel cal) screw that can be used to hold a bracket on ..
explosive pressure that produces a tensile stress in the cast iron body. Thi tensile strength of tie steel is
threaded end. The length of engagement of the threads 60,000 lbs/in.2 , the tensile strength of 1he cast iron 20,000
should be sifflicient to produce a inininim area in shear lb./in.2, and the thicklness of the east iron is such 1 tt
on thw tin-eaJtls ,A the screw in line with the minor diameter the length of thread engagewent. canllot exceed 1.750 in.
of the tapped hole threads equal to twice the maximum The screws on the top side of the bracket will he in tension.
stress area of the threaded portion of the barrel. From the ratio of the tensile strengths of the I wo iateriakl,

Assume that the thread on the barrel is 1.5-SN-2A and 1t,=20,000/60,000 0.33 i, it is cvidcnt that the lengili
th. minimum interi al diameter of the barrel at the of the tapped hole thread must he considerably longer
threaded end is 0.7q2 in. than the length of thread engagemenit required to develop

In table 111.10 will be fomd the following maximum the full strength of the screw. li will be of the order
dimensions of the external thread: of 0,85 and the length of thread in the tapped hole will be

al)l'roximlately Ie/tI?2=0.85/0.333 =2.55 times as long
D. max= 1.4978 in. as the length required to develop the full strength of li

screw. L. requir.d to develop the full strength of the
B., max= 1.4166 in. screw must he of the order of 1,750!2.55=0,686 in.

K. mis= 1,3441 in. Inasmuch as the hole is tapped in cast. iron, a relatively
coarse thread would he required, that is liN!G or coarser.

From table 111.10, K, Tin=I.365 in. If we select For such threads L,!D, as shown on the chart, figure 5.2,
the tolerane f' r minor diaimn1er of hole Tg0.0250 in., varies between 0.57 and 0.61. Taking LID=0.59, the

K, wax will equal 1.365±0.025=1.390, which will approximate diameter required is 0,686/0.59=1.163.
permit the use of a 1% (1.375)-in. tap drill. Try J)=1)4=1.0t125 in. The selected pitch could be

The minimum area in shear per inch can he computed, either 10 or 8 threads lr inch with 8 threads per inch
using formula 7, table 5.1: preferred. For a bracket screw, class 2A would be the

preferred -ass. Thus, the screw is ,1 6 -8N6-2A and
S. inin=K, max (C-C T ,) the hole }1%6-SNS-211.

Next, compute the dimensions of the screw and hole to
=1.390 (2.356--14.51X0.025) determine whether or not the above selection is correct.

=2.7703 in.2 Max major diameter of screw, 1). max, table IV.2,

The maximum stress area of the external thread, if =basic D-GU- 1.0625-0.0021= 1.0604
solid, using formula 5, table 5.1, is Min major diameter of screw, 1). rin, table IV.3,

L'D, max- T, = 1.0604-0.0150)s 1.0454
SL,

C, lK o in X-T X D, max Min minor diameter of tapped hole, K. riin, table IV. 1,
A, max=- 2 =D- l ',,l .0625-- 0.1353.:0- 09272

.from chart0.622, The nunber of 1 n-8 screws required will depend on
1) the torque that may develop on the bracket that, will

prodce tension in the screws. It should be possible to
2.356X 1.365X0.622X1.4978 _1.4977 tighten these srews to the yield strengti of the steel2 without stripping the cast iro threads.
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The complete table of dimensions of the tappedi hole and screw is

Internal thread, IX6 -SNS-2B
in

Mill major diamete-r 1.0625
Mil pitch diameter, table lV.1, 1.0625- 0012 0.9813
Max pitch diameter, table IV.8, 0.9813--0.0089 0.99(102
Min minor diameter, table IV.], 1.(1625-0.135:3-0.1.272
Max minor diameter, table 1V.10, 0.9272+0.0312 0.9584

External thread, I, b-8NS-2A
in.

Max major dianreter, table IV.2, 1.0625-0.0021 =1.060-
Min major diameter, tabh 1 V.3, 1.0604-0.0150= 1.0154
Max pitch diameter, table IV.A, 1.0604-0.012=0.9792
Min pitch diameter, table IV.5, 0.9792-O.0068=09724
Max inor diameter, table IV.1, 1.004-0.1534=0.9070

L,1i) from chart, figure 5.2=0.5990

L, miin LlDXD, max=0.5990Xl .0604=0.6352

7'," (table IV.8)=0.0089

, table 5.1, formula 12= 0.75 K,, rmil
D, min [0.875- U (T - Trf, dI- ()]

0.75 X0.9272
1.0454 [0.875-4.619(.00,89- 0.0150+0.0021)1

=-0.8812

, required in hole=L6 in( x-t20.6352X(.8812/0.:333= 1.6794 in.,

which is lesq than the L, (1.750 in.) permitted.

APPENDIX t). REFERENCES Simplified l'raetice lecommnidatiors of the U. S. Dcv-
rspartneot. of Commierce, Business arid Defense Services

Tile following F~ede ral Sp~cifiations may be obtained Administration:
at the prices indicated upon application, accompanied by ]23, Bolts, plow (5 cents).
check, noney order, cash, or (lovernment Printing Office 01. Chasrs for Slf-opeing and Adjustable Die
coupons to tie Business Service Center, (hrneral Services
Administration, Regional Office Building, Sovenlth and hads (10 ents).
) Streets SW., Washington '5, 1). C. RO0. Bolts, Carriage, Machic and Lag; Packaging

of (5 cents').
Federal Specifications: R169, Mathi, Carriage, and Lag Boll s (Steel),

FF-Il-SO1. Bolts, Lag (i0 cents). (Stock Production Sizes (10 cents)),
FF-B-575. Bolts, Ihexagon and Square (15 cents).
FF-1--00584. Bolls (S(quare Neck, IArchim,', Ribbed The fullowing standards have bevn approved and pro.

Neck, Fimed Neck, Tee Head, Key nrulgated by thie Arie-rican Standards Association, and
Ilead) (Ronrd Ih'ad). issued by The American Societ V of Mechanical Engineers,

FF-B-58. Bolts, Toggle (5 cents). 29 \VWst 390h Street, New York 18, N. Y.:
FF-)-00200. Devices, Anchoring, Masonry. 11. Unifled arl Amenear, . Threads for
FF,'-N 845. uJ;, Icxagurn and Square (25 cents). Siws, elts Nutsiann Other Threaded
F F- N - 84 5. Nut, Plain, Wing. . -rtwq, Bolts, Nts, cid Other Threaded
FIl-S--85. Scrow., Cap, Slotted and Hexagon If cad lrodlts ($3.0.

(15 cents). B1,2, Screw Thread ( ;,as and (-aging ($4.00).
FF-S-86. Screws (Cap, Socket Head (25 cents). 111.5, Acnie Screw TIhrads ($2.25).
FF-S-88. Screw Eyes (10 cents). 111.7. Nomnenelature, )efinitions, and Letter Sym-
FF-S-92, Screws, Malchine; Slotted or Cross- bols for Scrw Thruads (50 cents).

Recessed (25 ('ells). 11.8. Stub Acme ,ervw 'flireads ($1.25).
F-S -103. Screws, Set (10 c ent.-s). I. 9, Betitress Seriw 'J'hreads ($1.50).
FF-S-107. Screws, T appirig , Slotted and Plain 12.1, 'ipl' 'I'hrvads ($1.50).

]had (Slhit Metal, Machine, anti lt. Taps, I0 and (Irorind Threads ($1.50).
])rive) (20 cents). 135,12. Twist. )rills, Straight Shank atid Ta per Shank

FF-S-00109. Screws, Wood; Croqs-Rtcesscd Illad. (75 rents).
Pe-S- Ill. Screvs, Wood, Slottcd-llead (10 cents). 1118.2. Square and Hexagon Blts aaid Nuts ($2.00).
F,'-T-305, 'hinubs rvivs (It cents). 1318.3. Socket. Ihlad Cap Screws rid Socket Set
FF'-W-84. Washers, Lock (Spring) (15 cents), Screws ($100).
FF-W-192. Washers, Mleta, Fiat (Plain) (15 cents). 18.5. lried Iliad Bolts ($1.00).
Fl,-W-00100. Washers, T:oth Lock. 1t18.6.1. Slotid arid Jetessed htead Wood Screws

($1.00).
Tire following standardA arid spcifications may be PUr- 1318.6.2. Tapping Screws.

chased from tire Sunerinftndor,t of )nm'm,,,rt, U'o i 6 ii au i ieessr(t ii cart NI achine Screw..
3overnrnent Printing office, Washington 25, D. C. B18.8. Iligh-Strength, IIigh-Tt.nqerature Internal

Cormnirercial Standards of the U. S. Dc)partmenrt of Wrenching Bolts (50 cents).
Comrmerc,,, Office of Technical Services: 1118.9. Plow Bolts (55 celnts).

C88. Gage Blanks (40 cents). B18.10. Track Bolts and NUU ($1.00).
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., The scope of activities of the National Bureau of Standards at its headquarters in Washington,
D. C. and ite major field laboratories in Boulder, Colorado, is suggested in the following listing
of the divisions and sections engaged in technical work. In general, each section carries out
spec.ialized resear~ch, development, and engineering in the field idicated by its title. A brief
d description of the activities, and of the result-ant publications, appears on the iniside front cover.
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Electricity and Electronics. Rosistanee and Reactance. Electron Devices. Eletrical Instru-
S ments. Magnetic Me1asuremients. Dielectrics, Engineering Electronics. Electronic Instru-
_C mentation. Electrocheiitry.
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~ ~ Organic and Fibrous Materials. Rubber. Textiles. Paper. Leather.. Testing and Specifi-

- cations. Polymer Structure. Plastics. Dental Research.

,,K-Metallurgy. Thermal Metallurgy. Chemical Metallurgy. 1%echanic.l Met lurgy. 'Corro-

,; ~. ~Mineral Products. Engineering Ceramics. Glass. Refractories. Enameled Metals. Con-
creting Materials. Constitution and Microstructure,.

,.'~,,, Building Technology. Structur-al Engineering. Fire Protection, Air Conditioning, Heating,
1* * and Refrigeration. Floor, Roof, and Wall Coverings. Codes andS pecifications. Heat Transfer.

Applied Mathematics. Numerical Analysis. Computationi. Statistical Enieering. Mathe-
mnatical Physics.
Data Processing Systems. SEAC Enginee-rinig Group. Components and Techniques. Digital
Circuitry. Digital Systems. Analog Systems. Application Engineering.

*Office of Basic Instrumentation. e Office of Weights and Measures
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Cryogenic Engineering. Cryogenic Equipment. Cryogenic Processes.. Properties, of Ma-
- tennis. G'as Liquefaction.

* ~Radio Propagation Physics. Uppel~r A tinosplie re Research. Ionospheric Research. Regular
Propagation Services. SunD-EurlthI Reliiti(1Slhi pS.
Radio Propagation Engineering. 1 at Reduction hi strunientation. Modulation Systems.
Navigntion Systems. Radio Noise. Tropoisphleric M eastuients. Tropospheric Analysis.
Radio System,; Application Engineering.
Radio Standards. HIighi Fri-e tc c Eleoctrical Stal) dards. Radio, Broadecast Service. II igh
lFreq ii y InJl)ip~dwm .Standard s. C'alib~ra tion Ceiitar. Mvicrowave Physics, MNioroway e
Circuit Standards.


